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Trabeculoplasty 


Laser Lens 


“The original argon laser 
trabeculoplasty procedure as 
described by Wise and Witter utilized a 
three-mirror Goldmann lens with an 
anti-reflective coating. The peripheral 
mirror on this lens gives an adequate 
face-on view of the inferior 180 degrees 
of iridocorneal angle but not of the 
superior angle, which is often narrower. 
In many cases, an astigmatic spot is 
projected by the aiming beam onto the 
trabecular meshwork of the superior 
angle. We have designed a lens with 
two basic mirrors, one inclined at an 
angle of 59 degrees which allows a 
face-on view of the inferior angle, and 
one inclined at 64 degrees which 
allows a similar view of the superior 
angle. Two additional mirrors inclined 
at the same angles with superimposed 
plano-convex buttons provide 
magnification which has proven highly 
useful, particularly in different angles.” 


A New Lens for Argon Laser Trabeculoplasty 
By Robert Ritch, M.D., Ophthalmic Surgery Vol. 16, No. 5 May, 1985 
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view of the inferior trabecular meshwork 


è The 64° mirror angle affords a face-on 
view of the superior trabecular meshwork 


e Button lens magnification of 1.4X 
increases accuracy of spot placement on 
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laser delivery 


è The anterior lens surface is anti- 
reflective broad band coated to maximize 
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IntraOptics. A new company formed by © 
people who have been in the IOL business ~ 
from the start. We know the professionals "” 
needs and we have seen where improve- ` 
ments can be made. Changes — to bring ` 
about ease of use, better service and lower 
prices in high quality IOLs. These are some 
of the things you have to look forward to 
from IntraOptics, Inc. | 

For more information on the products and 
services of IntraOptics, call or write: 
IntraOptics, Inc., P.O. Box 317, 
Huntington, WV 25708 (800) 843-1137. 
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He remembers when his son announced 
he wanted to be a fireman. Then, a cowboy... 
and a baseball player. 

Finally, a doctor like his dad. 

This year, their shared dream came true 
as he joined his father’s practice. 

A family tradition begins. 

A professional tradition continues as one 
more ophthalmologist relies on Blephamide for 
treatment of non-specific conjunctivitis. 


BLEPHAMIDE® 


(sulfacetamide sodium 10%, prednisolone acetate 0.2%) 
Liquifilm® sterile ophthalmic suspension 
See adjacent page for brief prescribing information. 


AllERGAN® 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
O b. A1 ər n Phbaroəsaceoxritic alo Inc 
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BLEPHAMIDE” 


(sulfacetamide sodium 10%, 
prednisolone acetate 0.2%) 
Liquifilm® sterile ophthalmic suspension 


For Conjunctivitis * 
INDICATIONS AND USAGE: A steroid/anti-infective com- 


bination is indicated for steroid-responsive inflammatory ocular 
conditions for which a corticosteroid is indicated and where bac- 
terial infection or a risk of bacterial ocular infection exists. 

Ocular steroids are indicated in inflammatory conditions of 
the palpebral and bulbar conjunctiva, cornea, and anterior seg- 
ment of the globe where the inherent risk of steroid use in cer- 
tain infective conjunctivitides is accepted to obtain a diminution 
in edema and inflammation. They are also indicated in chronic 
anterior uveitis and corneal injury from chemical, radiation, 
thermal burns, or penetration of foreign bodies. 

The use of a combination drug with an anti-infective compo- 
nent is indicated where the risk of infection is high or where 
there is an expectation that potentially dangerous numbers of 
bacteria will be present in the eye. 

The particular anti-infective drug in this product is active 
against the following common bacterial eye pathogens: 
Escherichia coli, Staphylococcus aureus, Streptococcus pneu- 
monia, Streptococcus (viridans group), Pseudomonas species, 
Haemophilus influenzae, Klebsiella species, and Enterobacter 
species. 

This product does not provide adequate coverage against: 
Neisseria species and Serratia marcescens 
CONTRAINDICATIONS: Epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, varicella, and many other viral 
diseases of the cornea and conjunctiva. Mycobacterial infection 
of the eye. Fungal diseases of the ocular structures. Hypersen- 
sitivity to a component of the medication. (Hypersensitivity to 
the antimicrobial component occurs at a higher rate than for 
other components. ) 

The use of these combinations is always contraindicated after 
uncomplicated removal of a corneal foreign body. 
WARNINGS: Prolonged use may result in glaucoma, with 
damage to the optic nerve, defects in visual acuity and fields of 
vision, and posterior subcapsular cataract formation. Prolonged 
use may suppress the host response and thus increase the hazard 
of secondary ocular infections. In those diseases causing thin- 
ning of the cornea or sclera, perforations have been known to 
occur with the use of topical steroids. In acute purulent condi- 
tions of the eve, steroids may mask infection or enhance existing 
infection. If these products are used for 10 days or longer, intra- 
ocular pressure should be routinely monitored even though it 
may be difficult in children and uncooperative patients. 

Employment of a steroid medication in the treatment of 
herpes simplex requires great caution. 

A significant percentage of staphylococcal isolates are com- 

pletely resistant to sulfa drugs. 
PRECAUTIONS: The initial prescription and renewal of the 
medication order beyond 20 milliliters should be made by a 
physician only after examination of the patient with the aid of 
magnification, such as slit lamp biomicroscopy and, where 
appropriate, fluorescein staining. 

The possibility of fungal infections of the cornea should be 

considered after prolonged steroid dosing. 
ADVERSE REACTIONS: Adverse reactions have occurred 
with steroid/anti-infective combination drugs which can be 
attributed to the steroid component, the anti-infective compo- 
nent. or the combination. Exact incidence figures are not avail- 
able since no denominator of treated patients is available. 

Reactions occurring most often from the presence of the anti- 

infective ingredient are allergic sensitizations. The reactions 
due to the steroid component in decreasing order of frequency 
are: elevation of intraocular pressure (IOP) with possible devel- 
opment of glaucoma, and infrequent optic nerve damage; pos- 
terior subcapsular cataract formation; and delayed wound 
healing. 
Secondary Infection: The development of secondary infec- 
tion has occurred after use of combinations containing steroids 
and antimicrobials. Fungal infections of the cornea are particu- 
larly prone to develop coincidentally with long-term applications 
of steroid. The possibility of fungal invasion must be considered 
in any persistent corneal ulceration where steroid treatment has 
been used. 

Secondary bacterial ocular infection following suppression of 
host responses also occurs. 
nonpurulent bacterial conjunctivitis 


AlIERCAN® 


Allergan Pharmaceuticals, Inc., Irvine, California 92713 
©1986 Allergan Pharmaceuticals, Inc. 


The University of 
OKLAHOMA 


Department of Ophthalmology 
and the Dean A. McGee Eye Institute 
present the 


OPTIC NERVE COURSE 


March 26-27, 1987 


Guest Faculty: The following Clinical 


problems will be 
J. Lawton Smith, M.D. addressed: 
Professor of 
Ophthalmology VISUAL LOSS 
University of Miami vor. 
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Course Fee: $150.00 
Course approved for 10 hours CME credit 
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Assistant Professor 
Department of Ophthalmology 
Dean A. McGee Eye Institute 
608 Stanton L. Young 
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Grieshaber 


ULTRASHARP KNIVES 


For consistent scleral 

flap incisions. 

For the newer cataract incision techniques, 
the Grieshaber Ultrasharp disposable 
Knives shown here are ideal choices. 

The hand-finished, factory-fresh 

knives can be counted on for 

drag-free, consistent incisions. 


We offer 18 different styles of 
Ultrasharp knives, all sterile 
and disposable. Please call 

us for complete information 
or to place your order: 

(215) 547-7676. 


68141 


681.01 


Grieshaber € 


P O Box 807 
Fallsington, PA 19054 
Telephone (215) 547-7676 
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A new point of view 
for the typical 
glaucoma patient. 





Superior 
long-term 
management 
with 
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Alcon 


Alcon Laboratories, Inc. 
Fort Worth, Texas 76134 


Unsurpassed long-term efficacy and 
virtually no interference with 
daily activities. Betoptic Long-term Evaluation 


m Clinically proven in four-year tl Lea. 
multicenter trials (Figure 1).’ 
m Unlike timolol and levobunolol, — 24 
Betoptic has virtually no 
systemic effects. * — g 
m B.I.D. dosage provides b 
predictable, 24-hour 
control of IOP. — 18 
1 2 3 
YEARS 


Ideal for the typical glaucoma patient 
because it’s oculospecific.* 






m Seven of 10 patients with glaucoma have Glaucoma Patients with 
concomitant disease conditions; they may be Concomitant Diseases' 
placed on oral medications by other Total Patients with 
physicians and fail to inform you (Figure 2).' Glaucoma 1.563 

m Timolol and levobunolol have significant % with concomitant 
systemic effects and may interact with oral diseases 
therapy. Angina — 6.1 

m Oculospecific Betoptic has virtually no Arrhythmia i 
systemic effects. Asthma a 3.3 

m With Betoptic, significant interaction with oral he a ai Bronchitis pe. 
medications is unlikely.* oti i a 


Emphysema 1.9 


Start all your newly Hypertension 30.4 


Previous Myocardial 


diagnosed patients on infarction 42 


betaxolol HCI 


sterile ophthalmic solution 0.5% 


*Patients receiving an oral beta blocker and BETOPTIC should be observed for potential additive effect on 
known systemic effects of beta blockade. Caution should be exercised in patients receiving catecholamine- 
depleting drugs. Although BETOPTIC has produced only minimal effects in patients with reactive airway dis- 
ease, caution should be exercised in the treating of patients with excessive restriction of pulmonary function. 

tOculospecific denotes that at ophthalmic dosage, the pharmacologically effective level is restricted 
primarily to the eye. 


See adjacent page for brief summary of prescribing information. 
1. Data on file, Alcon Laboratories, Inc. © 1986 Alcon Laboratories, Inc. 
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BETOPTIC® Ophthalmic Solution 
(betaxolol hydrochloride) 0.5% as base 
CONTRAINDICATIONS: BETOPTIC Ophthalmic 
Solution is contraindicated in patients with sinus 
bradycardia, greater than a first degree 
atrioventricular block, cardiogenic shock, in 
patients with overt cardiac failure, and in those 
patients with hypersensitivity to any component of 
this product 

WARNING: Although BETOPTIC Ophthalmic 
Solution has had little or no effect on heart rate or 
blood pressure in clinical studies, caution should 
be observed in treating patients with a history of 


cardiac failure. Treatment with BETOPTIC The Cullen Eye Institute 


Ophthalmic Solution should be discontinued at 


first signs of cardiac failure. 
Hoel lees ie are receiving a Department of Ophthalmology 
beta-adrenergic blocking agent orally and a à 
BETOPTIC Ophthalmic Solution should be Baylor College of Medicine 


observed for a potential additive effect either on 
the intraocular pressure or on the Known systemic 
effects of beta blockade 

While BETOPTIC Ophthalmic Solution has 
demonstrated a low potential for systemic effect, 
it should be used with caution in patients with 
diabetes (especially labile diabetes) because of 
possible masking of signs and symptoms of acute Announces 
hypoglycemia. Beta-adrenergic blocking agents 
may mask certain signs and symptoms of 
hyperthyroidism and their abrupt withdrawal 
ijr ok precipitate a thyroid storm 

ise gah should be given to the gradual 

withdrawal of beta-adrenergic blocking agents Th C l] C 1987 
prior to general anesthesia because of the e u en ourse Th 
reduced ability of the heart to respond to 
beta-adrenergically mediated sympathetic reflex 


Dane Clinical Advances in 


Pulmonary: BETOPTIC Ophthalmic Solution, a 


cardioselective beta-blocker, has produced only 
minimal effects in patients with reactive airway Ophthalı I iology 


disease; however, caution should be exercised in 
the treatment of patients with excessive restriction 
of pulmonary function or t e 


sine: chore megs Although BETOPTIC 
phthalmic Solution used alone has little or no e s ° 
effect on pupil size, mydriasis resulting from P t ë Ophth ] ] g t 
concomitant therapy with BETOPTIC Ophthalmic rac icin a mo 0 IS 
Solution and epinephrine has been reported 
occasionally 
Close observation of the patient is 
recommended when a beta-blocker is 
administered to patients receiving M h 2 () 2 ] 
catecholamine-depleting drugs such as arc = , 
reserpine, because of possible additive effects 
and the production of nypotension and/or 
bradycardia. Caution should be exercised in 
patients using concomitant adrenergic 
psychotropic drugs. 


Ocular: In patients with angle-closure glaucoma. To Be Presented at 
the immediate treatment objective is to re-open 
the vai by constriction of the pupil with a miotic Š 
agent. Betaxolol has no effect on the pupil: Th H t H t | d 
therefore, BETOPTIC Ophthalmic Solution should € ous onian O É an 
be used with a miotic to reduce elevated 
intraocular pressure in angle-closure glaucoma Ë f C t 

As with the use of other antiglaucoma drugs, on erence en er 
rms r prha dae to BETOPTIC 

phthalmic Solution after prolonged therapy has ll] N 
been reported in some patients. However in one ort ost a Lane 
long-term study in which 250 patients have been 
followed for a mean period of two years, no 


significant difference in mean intraocular pressure Houston 5 Texas 


has been observed after initial stabilization 


Pragnanoy and Nursing: As with any drug, 
BETOPTIC Ophthalmic Solution should be used in 
pregnant or nursing women only when the 
anticipated benefits outweigh the risks 


Usage in Children: Clinical studies to establish 


"sest Araia efficacy in children have not been For further information, 
ADVERSE REACTIONS: 

Ocular: Ee tthe hla Solution has been please contact 

well tolerated. Discomfort of short duration was ° ° 

experienced by one in four patients, but none Vicki Forgac Or Carol Soroka 
discontinued aroy: occasional tearing has 

been reported. Rare instances of decreased : 3 š 
corneal sensitivity, erythema, itching sensation, The Office of Continuing Education 
corneal punctate staining, keratitis, anisocoria ae 

and photophobia have been reported Baylor College of Medicine 
Systemic: Syne pone following topical 

administration o | phthalmic Solution 

have been reported rarely (e g.. insomnia and One Baylor Plaza 


depressive neurosis) 


Houston, Texas 77030 
Alcon (713) 799-6020 


Fort Worth, Texas 76134 


INCOMPARABLE ` 
MEDICATION... 


Owen TY AND ESC COE L U ei ES PEN Se OO MWA TAERA PY.. T Q DAY 





DNAR AH 


TIMOPTIC 


(TIMOLOL MALEATE! MSD) 


TIMO OPHTHALMIC EISD) 


Toy: A N ID bow Ch ee Db ees C E 


TIMOPTIC is c@ntraindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic obstructive pulmonary 
disease (see WARNINGS); sinus bradycardia; second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS) 
cardiogenic sHROCk:; and hypersensitivity to any component of this product 





In a multicenter study*... 


Unsurpassed Ocular Tolerability 


Of 110 subjects evaluated: 

W nearly twice as many experienced burning or tearing 
with Betoptic** (betaxolol HC!) 

W ocular symptoms overall were fewer and significantly 
less severe with TIMOPTIC 


Preferred over Betoptic by More Than 6 to 1 


Of 113 subjects evaluated: 

I 94 (83.2%) preferred TIMOPTIC 
l 15 (13.3%) preferred Betoptic 
E 4 (3.5%) had no preference 


In clinical trials lasting from one month to over three years’. . 


Unsurpassed Systemic Tolerability Profile 
Documented in More Than 2,000 Patients 


E 98% reported NO cardiovascular side effects 
l lI 99% reported NO respiratory side effects 


Unsurpassed IOP Control Now... 
and for the Long Term 


Efficacy findings revealed a significant reduction in IOP 
and no evidence of tachyphylaxis or tolerance." 


Consider the Outstanding Value of TIMOPTIC... 


Efficacy, tolerability, ocular comfort, preference. ..plus the round 
OCUMETER*® Sterile Ophthalmic Dispenser with the exclusive 
precision-designed tip that delivers a metered dose— 

dose after dose—to help make every drop of TIMOPTIC count 
for your patient. 


*Data from a multiple-dose, double-masked, randomized, two-period crossover study 
of healthy volunteers comparing TIMOPTIC 0.5% b.i.d. to Betoptic 0.5% b.i.d. for 
ocular tolerability and subject preference. 

**registered trademark of Alcon Laboratories, Inc. 

‘Data from the original clinical trials for TIMOPTIC and from ongoing studies designed 
to assess the effects of TIMOPTIC, of pilocarpine, or of no treatment on long-term 
control of IOP and on change in visual fields. These studies are intended to have 
patients under observation for up to six years, with evaluations at three- to four- 
month intervals. 

**All patients did not contribute data at all time points because the trials varied in length 

and not all patients were evaluated at each time period. The measurement at each 

time period represents the mean IOP of all patients available 


For the majority of patients with chronic open-angle glaucoma 
or elevated IOP who are at sufficient risk to require therapy 








TIMOLOL MALEATE: MSD 


STERILE OPHTHALMIC SOLUTION 


Before =a TIMOPTIC, Tt see the Brief waite 
of Prescribing Information on the next page of this advertisement. 
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TIMOPTIC 


(TIMOLOL MALEATE MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antiglaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus brady- 
cardia; second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS); cardio- 
p shock; hypersensitivity to any component of this product. 

oer As with other topically applied ophthalmic drugs, this drug may be absorbed systemic- 
ally. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking 
agents may occur with — administration. For example, severe respiratory reactions and 
cardiac reactions, including death due to bronchospasm in patients with asthma, and rarely 
death in association with cardiac failure, have been reported following administration of 
TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals 
with diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta- 
blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE 
(e.g., CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPAS- 
TIC DISEASE OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA 
OR A HISTORY OF BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CON- 
TRAINDICATIONS), SHOULD IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. 
However, if TIMOPTIC is necessary in such patients, then the drug should be administered with caution 
since it may block bronchodilation produced by endogenous and exogenous catecholamine stimula- 
tion of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthe- 
sia in surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have 
been subject to protracted severe hypotension during anesthesia. Difficulty in restarting and maintain- 
ing the heartbeat has also been reported. For these reasons, in patients undergoing elective surgery, 
some authorities recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by suf- 
ficient doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask 
the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to 
avoid abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and 
TIMOPTIC should be observed for a potential additive effect either on the intraocular pressure or on the 
known systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
symptoms suggesting reduced cerebral blood flow develop following initiation of therapy with 
TIMOPTIC, alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness con- 
sistent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol 
has been reported rarely to increase muscle weakness in some patients with myasthenia gravis or 
myasthenic symptoms. 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the 
angle. This requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the pupil. 
When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it should 
be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after pro- 
longed therapy has been reported in some patients. However, in one long-term study in which 96 
patients have been followed for at least 3 years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and 
the production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or 
postural hypotension. 


Ë A C t eee N Gre 


QUALITY AND 





Caution should be used in the coadministration of beta-adrenergic blocking agents, such as 
TIMOPTIC® (Timolo! Maleate, MSD), and oral or intravenous calcium antagonists, because of possible 
atrioventricular conduction disturbances, left ventricular failure, and hypotension. In patients with 
impaired cardiac function, coadministration should be avoided. 

e concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in 
rats, there was a statistically significant (P<0.05) increase in the incidence of adrenal pheochromocy- 
tomas in male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/ 
day). Similar differences were not observed in rats administered oral doses equivalent to 25 or 100 
times the maximum recommended human oral dose. In a lifetime oral study in mice, there were statis- 
tically significant (P<0.05) increases in the incidence of benign and malignant pulmonary tumors and 
benign uterine polyps in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a 
significant increase in mammary adenocarcinomas at the 500-mg/kg/day a This was associated 
with elevations in serum prolactin which occurred in female mice administered timolol at 500 mg/kg, 
but not at doses of 5 or 50 mg/kg/day. An increased incidence of mammary adenocarcinomas in 
rodents has been associated with administration of several other therapeutic agents which elevate 
serum prolactin, but no correlation between serum prolactin levels and mammary tumors has been 
established in man. Furthermore, in adult human female subjects who received oral dosages of up to 
60 mg of timolol maleate, the maximum recommended human oral dosage, there were no Clinically 
meaningful changes in serum prolactin. 

There was a Statistically significant increase (P<0.05) in the overall incidence of neoplasms in 
female mice at the 500-mg/kg/day dosage level. 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronu- 
cleus test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transforma- 
tion assay (up to 100 g/mL). In Ames tests, the highest concentrations of timolol employed, 5000 or 
10,000 j.g/plate, were associated with statistically significant elevations (P<0.05) of revertants 
observed with tester strain TA100 (in seven replicate assays) but not in the remaining three strains. In 
the assays with tester strain TA100, no consistent dose response relationship was observed, nor did 
the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the criterion for a 
positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at 
doses up to 150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up 
to 50 mg/kg/day (50 times the maximum recommended human oral dose) showed no evidence of fetal 
malformations. Although delayed fetal ossification was observed at this dose in rats, there were no 
adverse effects:on postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the 
maximum recommended human oral dose) were maternotoxic in mice and resulted in an increased 
number of fetal resorptions. Increased fetal resorptions were also seen in rabbits at doses of 100 times 
the maximum recommended human oral dose, in this case without ap arent maternotoxicity. There 
are no adequate and well-controlled studies in pregnant women. TI OPTIC should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing 
infants, a decision should be made whether to discontinue nursing or to discontinue the drug, taking 
into account the importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well- 
controlled studies. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following 
adverse reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 
1978 or since the drug has been marketed. 

BODY AS A WHOLE SKIN ENDOCRINE 

Headache, asthenia, chest pain. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 

Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 

hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 

block, cerebral vascular Bronchospasm Signs and symptoms of ocular 

accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 

cardiac failure, with preexisting blepharitis, keratitis, blepharop- 


nori cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 
DIGESTIVE respiratory failure, dyspnea, _ ity, visual disturbances including 
Nausea, diarrhea. nasal congestion. refractive changes (due to with- 
NERVOUS SYSTEM/ drawal of miotic therapy in some 
PSYCHIATRIC cases), diplopia, ptosis. 


Dizziness, depression, 
increase in signs and symp- 
toms of myasthenia gravis, 
paresthesia. 


Causal Relationship Unknown: The following adverse effects have been reported, and a causal rela- 
tionship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascu- 
lar: Hypertension, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, 
dry mouth; Nervous System/Psychiatric: Behavioral changes including confusion, hallucinations, 
anxiety, disorientation, nervousness, somnolence, and other psychic disturbances; Skin: Alopecia; 
Special Senses: Aphakic cystoid macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arte- 
rial insufficiency, Raynaud’s phenomenon, vasodilatation; Digestive: Gastrointestinal pain, hepato- 
megaly, vomiting; Hematologic: Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, 
hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, cold hands and feet: 
Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigo, local weakness, 
decreased libido, nightmares, insomnia, diminished concentration; Respiratory: Rales, cough, bron- 
chial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination difficulties. 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolo! 
maleate: Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, 
thrombocytopenic purpura; Nervous System: Reversible mental depression progressing to catatonia; 
an acute reversible syndrome characterized by disorientation for time and place, short-term memory 
loss, emotional lability, slightly clouded sensorium, and decreased performance on neuropsychome- 
trics; Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with 
ji distress; Urogenital: Peyronie's disease. se Se 

ere have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, 
Otitis and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 

OW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. 
Both are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER® Ophthalmic Dispensers 
with a controlled drop tip. 

Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% con- 
tains about 1/150 of this dose which is about 0.2 mg. 


MSD 


IEA For more detailed information, consult your MSD 





Representative and the Prescribing Information. 
HARP? Merck Sharp & Dohme, Division of Merck & Co., Inc., 


OHME west Point, PA 19486. J6TM24(424) 
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Cells by the thousand — 
— up to 9 mm’ with 
the Haag-Streit Endo-set. 


Endo- set 


Haag-Streit Service Inc. 


Subsidiary of Haag-Streit AG., 


Berne, Switzerland 

7 Industrial Park, 

Waldwick, New Jersey 07463 
(201) 445-1110 


cells/mm? 


The Eisner contact glass, which is the heart of the Endo- 
set, provides wide field biomicroscopic observation of 
the endcthelium of the cornea in specular reflection and 
slit lamp photography of these cells. The Eisner lens 
gives 2.2x magnification, free from spherical aberration, 
coma and astigmatism. 


A specially designed 25x eyepiece with a Mcintyre com- 
parison grid allows estimation of the endothelium cell 
density with and without contact glass. 


The Endo-set, consisting of 1 Eisner lens and 1 eyepiece 
25x with Mcintyre comparison grid offers significant 
advantages in examination procedures. 


For full details on this advanced method of examining 
endothelium cells, contact us or your nearest HAAG- 
STREIT distributor. 
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Introducing Mentor’s New 
Surg-E-Trol’ VA/R Systems 


I 
4 


-n 


The only E TERAN systems | BEES ‘els for TNE Eo and indepen- 


dent surgi-centers because the entire system is less 


that give the surgeon 100% than $1,200 and disposables (below left) are less than 


$15 each. Write or call for more information. 


control of aspiration ` Developed in cooperation with Robert C. Drews, M.D., Clayton, MO. 


mu DE us ss | FF Gs n sm FF Ga 
and reflux Special Introductory offer — return this coupon or 
oy So a Ë call toll free: 1-800-992-7557 (National) 


: 1-617-871-6950 (Collect in Mass. 
For use during ECCE, a w : ay x 4 i cut T 

: -F. / 3 
Mentor’s new Surg-E-Trol ease enter my order for Surg-E-Trol | ystems as follows 


j piana Model Quantity 
I/A/R Systems are innova- | i l. L] Surg-E-Trol System | 


Ë 

& 

š 
tive, highly efficient alter- r. d I [ J Surg-E-Trol System I is ed š 
natives to larger I/A units. Eta nea oro) ten g 
These systems give the Á ie | E] Please provide more intormation and arrange a demonstration. 
surgeon complete control i "I | | š 
without dependence upon š 
other personnel. They are 
the only systems that can Ë a š 
instantly reflux tissue from [Bi | gs ee E ui 
the cannula if needed. - =i Iraphos 


They are also the cost K, m ua ua ma ua an man an un xn un ana ull 


METIOR 


O&O, INC. 
3000 Longwater Drive, Norwell, MA 02061 Tel: 617-871-6950. Fax: 617-871-7785 


Name 
Affiliation 
Address 





Concave-convex optic creates a full 
0.3mm of YAG space to minimize 


laser-induced optical defects. 








Reduce the impact of 
decentration by 40%. 






The new Interspace® 
UI52B has an uninterrupted 
6.5mm optical zone. That’s 


40% larger than conventional = 
6.0mm lenses with ridges or a 
embossments which reduce | 


the optical zone even further. | 

The larger, uninterrupted 

optic of the UI52B is designed 

to substantially reduce the 

risk of visual interference 

due to decentration. UI52B V 

The meniscus design also provides an optimal 
0.3mm of space behind the posterior surface. This extra 
space is intended as added security against lens pitting 
from high energy lasers. 

Further protection is offered by Intermedics UVEX 
UV additive which filters the most damaging UV 
wavelengths without altering the molecular structure 
of PMMA! 

Ease of insertion and excellent centration are two 
more reasons this modified C-loop is today’s fastest grow- 
ing PCL style. 

Look into the new, larger-optic UI52B. It’s fast. 


becoming a real center of attention. 
‘McKellar and Allen, Photochemistry of Polymers. 








Advancing Ophthalmology 
Through Innovation. 


Pharmacia 
Intermedics 
Ophthalmics 








2650 E. Foothill Blvd., Pasadena, CA 91107 
Phone: (800) 423-4866 or (818) 796-0281 
TELEX: 182195 INTERMED-PAS, TELEX: 201294 
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Introdu Š Because you asked for it! the solutions for daily use and 
You wanted 4 safe, gentle hyper- ointment for longer-lasting nighttime 
Bausch & Lomb tonic for patients for whom a 5% treatment. 
Š solution is too vigorous. New Bausch & Lomb MURO 128 
MURO 128 We answered with 4 sensible 2% Solution is available in 15 ml. size; 
0 a alternative: Bausch & Lomb MURO 5% solution in 15 and 30 ml. sizes; 5% 
2 Yo Solution. 128 2% Solution. PAEA RT em mag ointment available in 
i i 0 ; y 
(Sodium Chloride 2%) Bausch & Lomb SOIM Chiok DEI 3.5 g. tubes. 


MURO 128 2% Solution Bausch & Lomb 


The newest is preserved with para- Produa Agen > Preservative MURO 128 2% Solu- 


MURO Hydroxypropyl Parabens 


h bens and should be con- 128®2% — Methylçellulose tion is the newest in 
addition to t @ sidered an alternative for &™—______q growing line of 


Adsorbonac” Povidone with Thimerosal 





patients with a sensitivity 7% 05m) Polymers Ss pharmaceutical prod- 
to mercury preseryed products. ucts from Bausch & Lomb, a name 
128 2% Solution also contains you can prescribe with confidence. 
Hydroxypropy! Methylcellulose New packaging for the complete product line available January, 1987 
(HPMC) for added patient comfort. Anpocuinemaggan fan te 
Prescribe the complete line aerate tie. -S eA E e ANA 
for patients requiring dual therapy: alemars of Bausch tomb Ine. pochon aA — 


BAUSCH 
& LOMB’ 
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AMERICAN JOURNAL OF OPHTHALMOLOGY 


BI Wills Eye Hospital 


Oculo-Plastic Service 
announces 


The Tenth Annual Course 
Oculo-Plastic Surgery for the Practicing Ophthalmologist 


March 20-21-22, 1987 at The Cortina Inn, Killington, Vermont 


Guest Speaker 


Orkan G. Stasior, M.D. 
Albany, New York 


Wills Eye Hospital Faculty 


Joseph C. Flanagan, M.D., Director 
Oculo-Plastic Service 


Edward H. Bedrossian, Jr., M.D. 
Program Chairman 

Mary A. Stefanyszyn, M.D. 
Program Co-Chairman 


Ignatius S. Hneleski, Jr., M.D. 
Susan M. Hughes, M.D. 
Jonn N. Negrey, Jr., M.D. 


Thaddeus S. Nowinski, M.D. 
John J. Siliquini, M.D. 
Christine L. Zolli, M.D. 


This course is designed to assist the practicing ophthalmologist in dealing with common 
oculoplastic procedures relating to the lids, the orbit and lacrimal system. 


Continuing Education Credits: 
AMA-CME 12 Credit Hours (Category 1) 


Tuition Fee: $200.00 Practicing Physicians 
$100.00 Residents & Fellows 


From Bausch &Lomb 
MURO 128° Solution 


Sodium Chloride 2% 

Hypertonic Ophthalmic Solution 

ingredients: Sodium Chloride 2%, Hydroxypropy! Methyicellulose, Boric Acid. Sodium Borate, Propylene 
Glycol, Purified Water 

Preservatives: Methylparaben 0.023%, Propylparaben 0.01% 

Indications: For the temporary relief of corneal edema 

Warnings: Do not use this product except under the advice and supervision of a physician. If you experience eye 
pain, changes in vision, continued redness, foreign body sensation or irritation of the eye, or if the condition 
worsens Or persists, consult your physician at once. To avoid contamination of the product, do not touch the tip 
of the container to any surface. Replace cap after using. This product may cause temporary burning and 
irritation on being instilled into the eye. If the solution changes color or becomes cloudy, do not use 

Directions: instill one or two drops in the affected eye(s) every three or four hours, or as directed by a physician 
How Supplied: Muro 128 is supplied in 15 ml plastic controlled dropper tip bottles 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if the B &L safety seal is broken. 
NDC# 0303-9906-15 


MURO 128° Solution 

Sodium Chloride 5% 

Hypertonic Ophthalmic Solution 

Directions: Instill 1 or 2 drops in the affected eye(s) every 3 or 4 hours, or as directed by a physician 
Ingredients: Sodium chloride 5%, Boric Acid, Hydroxypropy! methylcellulose, Propylene glycol, Purified water 
Sodium borate 

Preservatives: Methylparaben 0.023%, Propylparaben 0.01% 

Indications: For the temporary relief of corneal edema 

Warning: Do not use this product except under the advice and supervision of a physician 

if you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition 
worsens or persists, consult a physician at once 

To avoid contamination of the product, do not touch the tip of the container to any surface 

Replace cap after using. This product may cause temporary burning and irritation on being instilled into the eye 
If solution changes color or becomes cloudy, do not use 

How Supplied: 15 & 30 mi plastic controlled dropper tip 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if Muro seal on bottle is broken. 
NDC# 0303-9928-15 


MURO 128° Ointment 

Sodium Chloride 5% 

Warning: Do not use this product except under the advice and supervision of a physician 

If you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition 
worsens Or persists consult a physician 

To avoid contamination of this product, do not touch the tip of the container to any surface. Replace cap after using 
This product may cause temporary burning and irritation on being instilled into the eye 

Indications: For the temporary relief of corneal edema 

Directions: Apply one or more times a day or as directed by a physician 

Ingredients: Sodium chloride 5%, Anhydrous lanolin, Mineral oil, Punfied water, White petrolatum 

How Supplied: 3.5 tube. 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Before initial use, if bottom ridge of cap is 


exposed, do not use. Note: tubes are filled by weight (3.5 grams) not volume 
NDC# 0303-9905-38 


Manufactured for: 


BAUSCH & LOMB ($) 


PHARMACEUTICALS 


Rochester, N.Y. 14692 
MURO is a trademark of MURO Pharmaceutical, Inc. 





Further Information: 


Wills Eye Hospital 
Department of Continuing Medical Education 
9th & Walnut Streets, Philadelphia, PA 19107 


Ms. Lucia M. Manes, Conference Coordinator 
215-928-3378 





AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 
Route 100 
Millwood, NY 10546 


P & H Bliss 
Middletown, CT 06547 


Mapleton House Books, Inc. 
112 Crown St. 
Brooklyn, NY 11225 


Alfred Jaeger, Inc. 
66 Austin Blvd. 
Commack, NY 11725 


Reprints of the Cumulative Index 1978-1982 are avail- 
able from: 


University Microfilms 
Reprint Department 
300 North Zeeb Road 
Ann Arbor, MI 48106 
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LACTOPLATE` 


Lactoferrin Immunological Test System 





3. Measure ring diameters after diffusion 
for 3 days at room temperature. 





1. Remove tear sample collection in a 


filter paper disc. 2. Transfer the disc to the reagent gel. 
LACTOPLATE, the first new Simple and quick, this in-office 
approved method to clinically procedure is developed at room 
access lacrimal gland function. temperature. 





EAGLE VISION-FREEMAN 
PUNCTUM PLUG KIT 


For use in the treatment of keratitis 
sicca (dry eye), by reversible 
occlusion of the punctum 

and canaliculus. 


Patent #3 949,750, other Patents Pending. 






3. Punctum is carefully & slowly dilated 


1. The eye is anesthetized with a topical 
with dilator end of instrument. 


anesthetic. 2. Gently grasp lower lid to expose 
punctum and canaliculus. 





5. Plug is removed from inserter by 
grasping sleeve with forceps while 6. Optional application of topical antibotic 
withdrawing inserter. drops. 


4. Introduction of punctum plug held in 
place by inserter end of instrument. 


Distributed EXCLUSIVELY By: EV 
© EAGLE VISION, INC.,1986 


6485 POPLAR AVE., MEMPHIS, TN 38119 
I-8O0-222-PLUG IN TN 9OI-767-3937 
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When Quality Means Everything, 
Surround Yourself With Surgeon-Plus + . 


You demand excellence in every surgical 
procedure you perform. Excellence of your- 
self and your surgical supplies. That’s why 
CooperVision has developed a family of high- 
quality, single-use surgical products. The 
name Surgeon-Plus+™ reflects how these 
products exceed your own demands for 
excellence. When you want quality surgical 
supplies, surround yourself with the Surgeon- 
Plus +™ family. 

Backed by CooperVision’s worldwide net- 
work of dependable service and technical 
support, each Surgeon-Plus+™ product was 
developed to ensure outstanding perform- 
ance where it really counts: in the hands of 


the surgeon. 
Today your OR can be supplied with seven 
@operVisione 


*Registered Trademark of CooperVision. 
Trademark of CooperVision, Inc. 
©1986 CooperVision, Inc. 


Surgeon-Plus + ™ disposables. Powderless 
gloves. Ultra Thin surgical blades. Incise 
drapes. Hand-held cauteries. Absorbant eye 
sponges. Ophthalmic filters. Quality sutures. 
And the Surgeon-Plus+™ family is growing, 
with other innovations planned for tomorrow. 
Of course all these products can be incorpo- 
rated into CooperVision Custom Paks. 

In your ophthalmic surgery quality means 
everything. So surround yourself with 
Surgeon-Plus + '". 

For more information,callor write Cooper- 
Vision Surgical Systems Division, Medical 
Supplies, 17701 Cowan, Irvine, CA 92714. 
Telephone (714) 474-5900, (800) 854-0155 
(outside California), or (800) 321-8994 (inside 


California). 
SURGEON- 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Surgical Supplies 


loptex, Inc. 

1301 Optical Dr. 
Azusa, CA 91702 
Tel: (818) 969-6741 





loptex, Inc. is distributing irrigation/aspiration 
and phacoemulsification surgical packs for single 
patient use in cases of 12 each. Called Plus-Paks, 
they are manufactured by IPAX, Inc. of Englewood, 
Colorado, and are compatible with CooperVision 
Cavitron equipment. Multiple quantity case dis- 
counts are also available. Each sterile Plus-Pak is 
separately packaged. Reusable stainless steel I/A tips 
are separately packaged in 0.3 mm and 0.5 mm sizes. 
Reusable titanium phacoemulsification tips are also 
separately packaged and are available with multiple 
options of round or oval styles in 15, 30, or 45 degree 
angles, in thinwall or standard thicknesses. 


> Lasers 


Coherent 

3270 W. Bayshore Rd. 
P.O. Box 10122 

Palo Alto, CA 94303 
Tel: (415) 858-2250 





Coherent has announced that it now has three 
Nd:YAG laser systems commercially available to per- 
form iridotomies for the treatment of pupillary-block 
glaucoma. Coherent also introduced the first truly 
portable YAG laser (Model 7905), a battery-operated 
system that extends ophthalmic laser treatment to 
remote rural areas. The portable laser fits in its own 
suitcase, weighs 55 pounds, and is now commercially 
available in the United States to perform posterior 
capsulotomies. 


> Surgical Devices 


Mentor O & O, Inc. 
20 S. Shore Park 
Hingham, MA 02043 
Tel: (617) 749-8215 


Mentor O & O has introduced a Surg-E-Trol System 
for use during extracapsular cataract extraction that 
eliminates the surgeon’s dependency upon a circu- 
lating nurse or technical assistant. Complete aspira- 
tion and reflux control lies with the surgeon through 
a microprocessor-controlled foot switch. A miniatur- 
ized peristaltic pump is built into the hand unit 
either as one piece (System I) or a two piece mode 
(System II). System II affords the surgeon a pencil- 
sized instrument incorporating all functions or IAR. 
The unit, including the pump, is completely flash 
autoclavable. The short 24 inch length of tubing 
reduces the preparation time, the vacuum rush that 
often occurs on the larger VA units, and the volume 
of aspiration flow needed to remove cortical material. 
Surgeons are now able to have the advantages of a 
manual system in a one-hand operated, surgeon- 
controlled instrument including flow and pressure 
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_ Finally, the advantages of MIOSTAT® a 
= (intraocular Carbachol 0.01%) are clearly defined 
ı in terms of the achievement of optimal miosis — 
ii that which is both immediate and long lasting. 


.. MIOSTAT i is ready-to-use. It’s pre-mixed, 
pa constituted and packaged in sterile con- 
ainers, eliminating the need for elaborate, 
chnique-dependent mixing and sterilization 
procedures. 
= MIOSTAT is stable. It retains its potency 
throughout the surgical procedure, so it’s always 
ready when you need it. 
MIOSTAT is physiologically balanced. It's 
buffered with BSS® to a pH of 6.5 to 7.5 to be 
compatible with the natural aqueous of the eye. 
_ MIOSTAT is long lasting. It startsto | 
` work immediately, achieving maximal miosis ~~~ 
in two to five minutes, and maintains an optimal 
J ra state for up to 18 hours; right through the 
a crucial post-op period. 
⁄ Rosi: is reliable. It’s clinically proven 
tobe safe, effective and the most convenient 





Í 


s 


E 











a surgical miotic available today. waded dee d SUMMARY . 
Miostat® (intraocular Carbachol 0.01%) is CONTRAINDICATED in te 
By si. So! now you know. Among intraocular persons showing hypersensitivity to any of its components. 
om MIOSTAT guaran WARNINGS: For single-dose intraocular use, any unused por- 
IE puoics, het of optional ahs it at tion should be discarded. Use with caution in patients with 
oe iri acute cardiac failure, bronchial asthma, peptic ulcer, hy- 
long last, you can compare it for yourself. perthyroidism, G.I. spasm, urinary tract obstruction and 
. Complete the coupon below for a free Parkinson's disease. ADVERSE REACTIONS: Side 






i eis sample. effects such as difficulty in visual accommodation, 


IT flushing, sweating, epigastric distress, abdom- 
inal cramps, tightness in urinary bladder and 
headache have been reported after sys- 
temic or topical use of Carbachol. Cor- 
neal clouding, persistent bullous 





' ¥ = a keratoplasty and post-operative 
I Surgical Products Division iritis following cataract extract- 
= jon with utilization of intra- s: 
Alcon Laboratories, Inc. ocular Carbachol have 


~ P.O. Box 1959 been reported in an 
. V Fort Worth, Texas 76101 occasional patient. 
 @ Ak Al sos retain Inc., 1983. 
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control of the irrigation fluid. The disposable tubing 
and collection bag is packaged separately. 


Carl Zeiss, Inc. 

One Zeiss Dr. 

Thornwood, NY 10594 

Tel: (800) 522-5204 (National) 
(914) 681-7768 (New York) 


Zeiss has just introduced two new features for its 
OPMI operation microscope: the Retinal Protection 
Device and Multi-Coated Optics. 

The Zeiss Retinal Protection Device, a light shield 
inserted into the beam path of a Zeiss OPMI opera- 
tion microscope, protects the patient’s retina from 
prolonged exposure to direct illumination. The 
swing-in light shield provides total eclipsing of the 
pupil during surgery with coaxial illumination. Di- 
rect incidence of light onto the retina is thereby 
prevented. The shield is completely impervious to 
light; at an objective focal length of f = 200 mm, the 
diameter of the eclipsed area is approximately 11 
mm. Surgery outside the pupil area can continue 
without restriction because illumination of the sur- 
rounding field is not affected. The Retinal Protection 
Device, integrated into the illumination system of 
the microscope, can be swung steplessly in or out of 
the beam path for ease of operation. This permits 
surgery with the patient’s pupil unilluminated, par- 
tially or fully illuminated. 

The Multi-Coated Optics are available in all of the 
OPMI operation microscopes. The multilayer anti- 
reflection coating maximizes the transmission of illu- 
mination, greatly enhancing clarity, contrast, and 
the overall efficiency of the optical system. Multi- 
Coated Optics increase the amount of light transmit- 
ted through the lens. There is little loss of light 
because of reflections from glass surfaces. Color 
reproduction is natural and brilliant, and color rendi- 
tion is consistent because the subtle variations in the 
coatings are matched to the specific characteristics of 
the optical glass in each lens. In photomicrography, 
the incorporation of multilayer coatings results in 
sharply defined, distortion-free images. Zeiss multi- 
coated lenses provide uniform illumination across 
the entire image field, minimal distortion of the 
image up to the periphery of the field of view, high 
light transmission, and optimum color correction. 


p Low-Vision Aids 


Eschenbach Optik 
25 November Trail 
Weston, CT 06883 
Tel: (203) 227-9409 





Eschenback Optik of America has introduced a 
new development in low-vision aids. The Eschen- 
bach aplanatic illuminated stand (Model 1568), de- 
signed for the first time with a 104 x 78 mm rectangu- 
lar field, provides 3x (8 diopters) magnification and 
distortion-free viewing all across the field of the lens, 
from edge to edge. This is a significant advance for 
aiding those with macular degeneration. The stand 
can be tilted for greater convenience and more neck 
comfort for the user. Eschenbach also offers regular 
or extra bright, long-lasting Halogen illumination. 
The user can select various power options: direct 
plug-in, standard batteries, or rechargeable batter- 
ies. 


> Visual Testing 


Hi-Line Medical 

22642 Lambert, Ste. 407 

El Toro, CA 92630 

Tel: (800) 524-6007 (National) 
(800) 523-6007 (California) 


A new, simple ophthalmic device has been intro- 
duced by Hi-Line Medical that can screen groups of 
preschoolers for amblyopia faster and more efficient- 
ly than the “E-game.” Called the EYE-SPY, the 
device was developed at the University of Southern 
California/Estelle Doheny Eye Center. EYE-SPY con- 
sists of two parallel tubes each 13 inches long. A slide 
with two images (one for each eye) is inserted into a 
slot at the end of the device. Each image is represent- 
ed by a different figure familiar to children (house, 
hand, teddy bear, cake, or pony, for example). The 
tiny figures equate to 20/40 vision, the passable 
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NOT ON SURGICAL GLOVES 


Powder on a baby’s bottom 
may be fine. But talc or starch 
on surgical gloves can lead to g 
postoperative complications due 
to wound granulomas. 
Now an exclusive manufactur- 
ing process for Surgeon-Plus+™ 
Powderless gloves does away with 
talc or starch. 


Get The Surgeon-Plus+™ 
Four-Way Advantage Today 


pure latex construction and 
exclusive no-slip grip. 

Save time and costs by elim- 
inating preoperative “glove 
scrubs.” 


Exclusive CooperVision 
Support 
Whenever you purchase 


CooperVision medical supplies, 
you receive the CooperVision 


m Eliminate the risk of 
postoperative complications 
from powders and starches! 

gm Avoid skin irritation result- 

ing from hyper-sensitivity 
reactions to glove powders? 

Maximize tactile sensitivity 

with the Surgeon-Plus+™ 
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~ x 5 à 
i T ' Microphotos Show The Difference 


A Seen at 1000X, new Surgeon-Plus+™ — 
Powderless gloves are completely free of 
residual powders and particulates. 





< Magnified 1000X, a major manufacturer's 
glove reveals potentially hazardous talc, 
starches, and particulates. 





Bene, C., Kranias, G., “Possible Intraocular Lens 
Contamination by Surgical Glove Powder’ 


m 
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Ophthalmic Surgery Vol. 17, (1986), 290-291 


~ Van Der Meeren, H., Van Erp, P, “Life-Threatening 
Contact Urticaria from Glove Powder’ Contact 
Dermatitis Vol. 14, (1986), 190-191. 





exclusive network of service and 
technical support. 


Available In Custom Paks 


Like all Surgeon-Plus+™ 
products, Powderless gloves can 
be included in CooperVision 
Custom Paks. Custom Paks 
include all your surgical needs 
in one complete kit tailored just 
for you. Check the box on the 
coupon for more information on 
Custom Paks, 


Free Trial Offer 


Let Surgeon-Plus+™ 
demonstrate the superiority of 





Powderless Gloves with a no-risk, 
free trial offer. Just fill in the 
coupon and mail today for your 
free sample. 


For immediate service, call: 
(800) 321-8994 inside CA 
(800) 854-0155 outside CA 
Telex: 685586 CSS IRIN 


Coper Vision = 


Systems Division, Medical Supplies 

17701 Cowan Avenue, Irvine, CA 92714 

® Registered Trademark of CooperVision, Inc 
™ Trademark of CooperVision, Inc 


©1986 CooperVision, Inc 







Surgeon-Plus+™ Powderless gloves 


EE TRIAL OFFER 


Let me experience the Powderless gloves difference. 
we a pair in size 
Send a free pair of Surgeo 1-Plus+™ Powderless gloves 

and send an initial order (50 pair/case) Size__. 

Please send more information on CooperVision Custom Paks. 
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acuity standard for preschoolers. The child looks 
through both tubes simultaneously while aiming the 
device at a bright light. If one of the images is not 
identified, the child is retested with a different set of 
slides. If he still cannot see one of the images, a 
visual defect may be present. The examiner does not 
judge the type of problem, but refers the child to an 
ophthalmologist. 


» Corrective Lenses 


Varilux 

363-E Vintage Park Dr. 

Foster City, CA 94404 

Tel: (800) 227-6779 (National) 
(800) 632-2773 (California) 





The Progressive Lens Center, just introduced by 
Varilux, is designed to help the eye care practitioner 
meet both today’s and tomorrow’s increased demand 


for Progressive lenses. Made of durable Winsonart 
laminate, the Center demonstrates to presbyopic 
individuals a high-tech specialty. The Progressive 
Lens Center efficiently keeps in one place all equip- 
ment used in explaining alternatives for presbyopia 
and conducting a fitting. It is portable and fits ona 
dispensing table. Compartments on the eye care 
practitioner’s side store technical and fitting infor- 
mation. The patient sees a mirror and built-in pock- 
ets for a supply of business cards and take-home 
brochures. The Center is available for $160.00. 


» Diagnostic Equipment 


InnoMed Corp. 
620 Lunar Ave. 
Brea, CA 92621 
Tel: (714) 990-5740 





InnoMed Corporation has introduced the Opti- 
Control for automatic adjustment of the illumination 


level in the examination lane. With the new Opti- 
Control, the manual adjustment of lights is eliminat- 
ed, resulting ina more efficient use of the examiner's 
time. OptiControl provides precise illumination lev- 
els that standardize the testing environment. Preset 
illumination levels also ensure that test results are 
both more consistent and more accurate. The Opti- 
Control can be efficiently used for basic screening or 
extensive eye examinations. OptiControl is priced at 
$1,995.00. 
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No two pair of eyes are 
alike. This wide variety 


in eye anatomy can create 
draping difficulties. 


To solve the dilemma. 
look to the common 
denominator...the 


new BARRIER* Phaco 


Extracapsular Pack. 


This draping 


Innovation features: 


m Customized fit for 
every patient 

m Ease of draping 

m Effective fluid 
control 

m FABRIC 450* 
construction 


Reorder 1226 


For additional 
information contact 
your local SURGIKOS 
representative or call 
1-800-433-5009, in 

E i Texas call collect 

[his product was developed in cooperation with Robert H. Osher, M.D., Cincinnati Eye Institute. 1-817-467-3555. 
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EDWARD W. D. NORTON 


With this issue, the Directors of The Ophthalmic Publishing Company join with the staff and 
friends of the Bascom Palmer Eye Institute to honor their colleague, Edward W. D. Norton. In 30 
years of heading ophthalmology at the University of Miami, he has brought together a distinguished 
staff of scientists and physicians, trained an outstanding group of ophthalmologists, provided 
skilled ophthalmic care to thousands of patients, and made Miami an international center for superb 
ophthalmic care. 

His leadership at the University of Miami has been remarkable. He has brought together 
exceptionally able clinicians and scientists and given them a free reign to develop personally and 
professionally. Through patience, understanding, and negotiation, he has united the entire ophthal- 
mic community into a cohesive cooperative group that participates fully in clinical research and 
good patient care. Town and gown antagonisms are notably absent in the ophthalmic community of 
Southern Florida. 

The Directors of The Ophthalmic Publishing Company have been privileged to serve with Dr. 
Norton in a number of other capacities and have learned to admire his many executive abilities. We 
have admired his deft managerial style, his commitment to excellence, and his professional integrity 
as President of the American Academy of Ophthalmology, Councillor and President-Elect of the 
American Ophthalmological Society, Chairman of the American Board of Ophthalmology, and 
President of the Club Jules Gonin, among others. 

Dr. Norton is Chairman of the Audit Committee of The Ophthalmic Publishing Company and we 
appreciate his insights into financial, administrative, and publication matters. Each of us is 
delighted that the celebration of the 25th anniversary of the Bascom Palmer Eye Institute is but 
another milestone in a busy, productive life and that Dr. Norton continues to lead the Bascom 
Palmer Eye Institute. 


THE BOARD OF DIRECTORS 
OPHTHALMIC PUBLISHING COMPANY 
A. EDWARD MAUMENEE 

FRANK W. NEWELL 

Davip SHOCH 

Bruce E. SPIVEY 

BRADLEY R. STRAATSMA 





EDWARD W. D. NORTON 





Festschrift 





In this issue of THE JOURNAL, we honor 
Edward W. D. Norton on the occasion of the 
25th anniversary of the Bascom Palmer Eye 
Institute of the University of Miami School of 
Medicine. From among the many who would 
wish to express tribute, only a few could be 
invited to write letters for publication here. 
They represent individuals and groups such as 
his teachers, colleagues, students, friends, and 
family. 

Ophthalmology at the University of Miami 
began as the Division of Surgery in 1955 and 
attained departmental status in 1959, one year 
after Dr. Norton became the first full-time 
Chairman. The first building of the Bascom 
Palmer Eye Institute was opened in 1962 to 
house outpatient and research facilities. The 


Anne Bates Leach Eye Hospital was added in 
1976 for both outpatient and inpatient care, and 
the original building (currently undergoing a 
major expansion) became the William L. 
McKnight Vision Research Center. The full- 
time faculty has grown to 40 members, witha 
patient-care, research, and administrative staff 
of several hundred. Eighteen residents and 
over 20 fellows are currently in training, and 
alumni, who number nearly 400, reside 
throughout the world. These buildings and 
statistics already stand as a tangible tribute to 
this man. The letters that follow are a sampling 
of the more important intangible tribute, the 
appreciation and gratitude of many. 


DOUGLAS R. ANDERSON 


Letters of Tribute 


What in the person of Ed Norton marked him 
early for success? How did those of us who had 
contact with him in those formative years 
know—and we were certain of it—that he 
would be a leader? He was industrious. He had 
an inquiring mind. He looked for answers be- 
yond the obvious. He was fair. He liked people 
and they liked him. He set high standards for 
himself but could compromise for the common 
good without sacrificing principles. If he had 
high ambitions he hid them well. These embod- 
ied characteristics simply waited for the right 
opportunity. 

The call came from Miami. It might have 
come from almost anywhere; the result would 
have been the same. In a quiet and unassuming 
manner he built an extraordinary department. 
He attracted exceptionally talented associates 
and encouraged them to develop their own 
interests. I believe this freedom was at the root 
of his success in administration. He respected 
his colleagues and they respected him. His 
wide interests enabled him to encompass their 
varied activities in the Department with em- 
pathetic interest. His own clinical and scientific 
contributions were many. Retinal surgery and 
neuro-ophthalmology come to mind. He was a 
great teacher. But perhaps greatest of all was, 
and is, his catalytic influence on others. The 
Miami Phoenix is a tribute to Ed Norton but not 
a surprise to those of us who knew that it, or 
something like it, would rise under the Norton 
touch. 

DAVID G. COGAN, M.D. 
Bethesda, Maryland 








What makes a 30-year friendship and associa- 
tion thrive? How difficult it is to categorize and 
quantitate the ingredients and assess their role. 
I suppose the essence was there in February 
1955 when my wife and I dined with Ed at our 
first meeting on a wintery night in Boston. 
From there a relationship evolved from student 
and teacher to colleague and friend. Perhaps it 
is his genuine interest in people, which radi- 
ates from him as constantly as waves roll upon 
the beach. People are comfortable in his 
presence—whether a patient, student, inter- 


viewee, worker, or colleague. There is no insin- 
cerity here and all recognize this. I doubt if 
anyone has a more loyal constituency of pa- 
tients who basically have built the Bascom 
Palmer Eye Institute. Employees approach him 
openly and seek his advice as avidly as his 
colleagues. His faculty meetings are a lively 
forum and are legend. Where else do faculty 
members look forward to the conviviality and 
repartee of a good old knockdown session 
without inhibition and recrimination? 

This interpersonal rapport provides the 
source of his uncanny knack of integrating the 
resources of others into a harmonious produc- 
tive organization. He recognizes the attributes 
and assets of his colleagues. As he does not 
wish to be directed, he does not direct or 
impose. Just recently after a meeting he said, “I 
do not like to tell people what to do.” People 
assume the responsibility they wish and are 
more productive as a result of it. He devises the 
system to complement the staff and not to make 
the staff fit into a preconceived system. This 
may explain the very low turnover of his facul- 
ty. It explains his ability to disagree without 
provoking antagonism and to refuse without 
animosity, noble traits achieved by few. 

I have thought that he should allow himself 
the luxury to become irritated at minutiae, but I 
have yet to observe this recreation. When prob- 
lems arise, he addresses them to find a solu- 
tion, not fault. No time is wasted on the latter. 
His ability to focus on the “big picture” and 
maintain perspective provides an atmosphere 
of confidence. His great ability to delegate 
responsibility is accepted willingly because 
failure will not bring embarrassment. 

The growth of the Bascom Palmer Eye Insti- 
tute has been exceptional but few realize that it 
was a result of accepting the homely problems 
and diseases that ophthalmologists found un- 
exciting and less glamorous. Initially these 
were retinal detachments and neuro-ophthal- 
mologic problems. Next were macular degener- 
ative diseases in which patients were shuttled 
here with relief. The same applied to problems 
in external disease, intractable glaucoma, en- 
dophthalmitis, diabetes. What a galaxy of peo- 
ple were recruited to deal with these problems: 
Smith, Gass, Flynn, Machemer, Forster, An- 
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derson, Blankenship, and later their co- 
workers. The orphans have become princesses, 
and physicians now compete to care for these 
patients. The capacity to convert adverse cir- 
cumstances into productive achievements has 
been characteristic of this department from the 
day of Dr. Norton’s arrival. 

These are a few of the characteristics that my 
wife and family have perceived over the years 
and that have set Ed apart. He has resiliency. 
He is secure in his position. His ego needs no 
reinforcement. If I were in combat and had to 
jump into a foxhole, this is the man I would 
wish to join. 

VICTOR T. CURTIN, M.D. 
Bascom Palmer Eye Institute 
Miami, Florida 


I very much appreciate the opportunity to 
put in writing my feeling of affection for my 
very close friend Dr. Edward W. D. Norton. 

Our friendship began almost immediately in 
1950 when he arrived at the New York Hospital 
to begin the eye residency program under our 
respected chief, Dr. John M. McLean. It was a 
small program, which led to close relation- 
ships. We worked hard and also had time for 
fun. I soon realized that Ed, with his knowl- 
edge and enthusiasm, was one of the most 
valuable aspects of the program. They were 
truly “Golden Days.” 

My wife Doreen and Mary Norton hit it off 
immediately. The children were the same ages, 
went to school together and played on the 
sooty playgrounds along the East River in New 
York. The families grew in number and close- 
ness and have remained so to date, as if one 
family. 

On completion of the residency, I returned 
home to Colorado and started private practice. 
I soon asked Ed to join me but he preferred to 
remain in his academic career, much to the later 
benefit of ophthalmology. 

The geographic distance didn’t separate us at 
all. With our joint attendance at meetings, we 
probably saw more of each other than if we 
lived in the same town. We never missed an 
Academy meeting and always shared a room. It 
was something I always looked forward to. We 
would catch up on all the interval news, visit 
with old friends and with our mutual acquaint- 
ances, make new friends. 

Aside from his family, Ed’s chief dedication 
was to ophthalmology. We made our first trip 
to Europe together in 1960 visiting the eye 
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clinics in Germany and Switzerland. He assimi- 
lated all of their good qualities and was critical 
of their faults, perhaps anticipating the build- 
ing of his own institution. We were treated with 
the most gracious hospitality. Many of the 
people we met have become close friends. 

Since then, we have attended meetings and 
given lectures all over the world, accompanied 
by our wives and families. One of the most 
enjoyable trips was a tour of Europe with our 
families in two buses, 17 people in all. Our 
good natured, harmless, boisterous frivolity, 
enlivened by imbibing in the local spirits was 
often frowned upon by the establishment, 
which led to the expression, “what to do until 
the Polizei arrive?’’. We always had a good 
time. 

With an adventuresome spirit in our travels, 
we engaged in all kinds of activities; sailing, 
fishing, golf, tennis, squash, mountain climb- 
ing and night clubbing. We didn’t excel in any 
of these but had many laughs and unforgetable 
experiences, without getting hurt. 

Ed and I didn’t always see eye to eye on 
everything; politics, religion and sometimes 
medicine. This, however, in no way altered our 
respect for each other. I have always envied Ed 
in his unique ability to attract the highest cali- 
ber of people around him. His father told me 
that he had always been that way. This quality 
speaks for itself today in the tremendous suc- 
cess of the Bascom Palmer Eye Institute. I have 
reveled in his success as if it were my own. I 
have also shared his sadness. His wife, Mary, 
was an equally good friend and her untimely 
death was a tremendous loss. 

Thirty-six years ago, at the beginning of our 
careers, we never dreamed of the fantastic 
advances that were to take place in ophthalmol- 
ogy. The development of new drugs, with the 
subsequent eradication of some diseases and 
the advent of others. The advances in the surgi- 
cal techniques and new modalities of treatment 
would have been unbelievable. Ed has been an 
innovator and leader in the development of 
many of these advances. 

I look on my friendship with Ed Norton as 
one of the most treasured possessions in my 
life and I wish him continued good health and 
happiness. 

PAUL C. WETZIG, M.D. 
Colorado Springs, Colorado 


Mary and Ed Norton had five children. None 
of us has chosen ophthalmology as a career, 
but each of us feels I believe, that we have been 
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part of a very special era in ophthalmology, 
and that it has played an important role in our 
own lives. What has touched our lives over the 
years are the people in ophthalmology—those 
individuals from whom my father learned, 
with whom he worked, whom he taught and, 
sometimes, those whose eyesight he was able 
to save or improve. 

My mother and father shared a genuine love 
of people and our home was the site of frequent 
parties, large and small. At a young age, we 
children were included at these gatherings. It 
was expected that we would converse at the 
dinner table with guests from all over the 
world. At larger or more formal events, we 
were to be on hand to be introduced and to 
listen attentively, help serve or otherwise par- 
ticipate politely, at least until bedtime. In this 
way, we were introduced to what has always 
seemed to me to be a very special club—the 
national and international society of ophthal- 
mology. And the people of Bascom Palmer Eye 
Institute were the club’s inner circle. 

In the early days, of course, the BPEI club 
was not a large one. Even we children knew 
every faculty and staff member, every resident 
and his family and all the various fellows who 
began to come to Miami to study in a particular 
field. They all gathered at our home for parties, 
particularly in early July when the new resi- 
dents arrived. My mother loved to sing and 
dance and usually a faculty member or a resi- 
dent who was talented in that way also would 
join her in song as the evening wore on. It 
seems as I look back that every party ended 
with one or more guests being thrown into our 
swimming pool, but perhaps my childhood 
delight in this happening exaggerates my recol- 
lection of how often it occurred. 

My father’s father was a great baseball play- 
er, captain of his college team and recruited 
professionally before World War I intervened. 
Although hampered in his youth by poor 
health, my father has always loved competitive 
sports. In Miami, he took up tennis. For a 
number of years, there was a standing tennis 
game every Saturday afternoon at the courts 
across the street from our house, with post- 
game conversation in the living room or by the 
pool. I loved sitting and listening to the replay 
of that day’s match by whatever combination of 
BPEI players had participated. The “work hard, 
play hard” ethic that to me has always charac- 
terized my father was so evident in those Satur- 
day afternoon gatherings, and I am sure that 
they bring happy memories to the minds of all 
who took part in them. 
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In 1963, my family travelled to Europe for the 
summer, the first of many wonderful such jour- 
neys which were yet another way that my 
parents included us in the special club of oph- 
thalmology. While as tourists we of course 
visited cities common to the itineraries of 
Americans in Europe, I remember equally well 
such cities as Giessen and Dusseldorf, Germa- 
ny, where we visited in the homes of local 
ophthalmologists. Only later did I begin to 
understand how special it had been for us to 
meet these people, as we would later meet 
others, who have been so important to ophthal- 
mology. 

Wherever we travelled, my father woke early 
and spent the first hours of the day walking 
about the city or countryside. As the rest of us 
made our way to breakfast, he was already 
listing the many sights we “had” to see, or 
telling us of the interesting individual he had 
met and talked with at great length. His natural 
curiosity about people—where they came 
from, what they think—makes my father some- 
one with whom other people feel comfortable 
and enjoy conversing. It is sometimes hard to 
get his attention—this may be something that 
his children share with his staff, students, per- 
haps even his patients—but it has seemed to 
me that when one does have his attention, it is 
total. For that period of time, you are the most 
important subject in the world and he is totally 
absorbed in it. 

One activity in which my father could be- 
come completely engrossed was photography. 
He is a good photographer, with a fine sense of 
composition, but as children travelling with 
him we grew impatient with his frequent and, 
we thought, too long stops to capture a view, a 
particular light, an interesting face. In this, as 
in his other interests, my father set high stan- 
dards for himself, and constantly sought to 
learn more and to be better. 

A story that my father has told us often is 
that of a college counselor during his under- 
graduate years who, upon learning that he 
intended to go to medical school, advised my 
father to take only the minimum number of 
pre-med courses required and to choose for his 
remaining classes those subjects that would 
broaden his education. He says that he took the 
advice then, and it seems to me that he has 
continued to follow it throughout his life. 
While there is no doubt that ophthalmology 
has been his often single-minded devotion for 
four decades, he has pursued, sometimes vora- 
ciously, other diverse interests that relate to 
the central passion, yet broaden and enrich it. 
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His interest in rare books, and his collecting of 
art from around the world are but two exam- 
ples. 

It would not be surprising to me if my fa- 
ther’s colleagues and students might see him 
from a somewhat different perspective than 
that of his family. As the 25th anniversary of 
BPEI is celebrated, I do not know about what 
qualities or accomplishments other writers may 
choose to remark. But it does seem to me that 
there is a convergence in the message that my 
father gives both to his children and to his 
friends in ophthalmology—those principles by 
which he lives and encourages us to live: to 
work hard and to play hard, to be rigorously 
honest, never to stop learning, to accept noth- 
ing less than the best that is in us, and ultimate- 
ly to make a positive difference in the world— 
not for our own benefit, but for the benefit of all 
people. 

Congratulations, Dad, from all of your fami- 
ly. And thank you! 

CAROL ANN NORTON ROGERS 
San Francisco, California 


In the dozen years following the close of 
World War II, until Ed Norton arrived in South 
Florida, Miami was already undergoing a meta- 
morphosis from a sleepy subtropical town into 
a metropolis-in-embryo. The number of oph- 
thalmologists in practice here could easily be 
counted on the fingers of one’s hands, but it 
was an earnest group all of whom worked hard 
for the establishment of a medical school. 
When this was achieved, our first chief of the 
Division of Ophthalmology (under the Depart- 
ment of Surgery) was John F. McKenna who, 
on a part-time basis, very ably launched Miami 
ophthalmology into academia. 

With rapid growth in the medical school and 
with exponential increase in the population, it 
became apparent that a full-time faculty head 
in ophthalmology was needed. After thorough 
reconnaissance by a diligent search committee 
the position was offered to Edward W. D. 
Norton. Sensing more keenly than those of us 
who lived and worked here the tremendous 
potential of Miami's geographic location, 
pollution-free air, burgeoning population and 
economic and medical growth, Ed Norton ac- 
cepted the position as first full-time faculty 
chief of ophthalmology in July 1958. As we all 
now know, this was an elegant example of the 


right man being in the right place at the right 
time, but he has been an extraordinary “right” 
man. 

One of Ed’s earliest goals, the creation in the 
University Medical School of an autonomous 
Department of Ophthalmology, was accom- 
plished by the following year. Another higher 
goal, that of establishing a firm foundation for 
mutual cooperation and trust between the uni- 
versity ophthalmology department and the 
community ophthalmologists of Greater Mi- 
ami, was also promptly achieved. Indeed, that 
this cooperation and trust still exist undimin- 
ished after more than a quarter of a century is 
eloquent testimony to the character and per- 
sonality of Edward Norton. 

His visionary planning provided the univer- 
sity and the community with the first Bascom 
Palmer Building (1962), an out-patient, re- 
search and teaching facility wherein the Thurs- 
day morning Grand Rounds, initiated by John 
McKenna, were continued and expanded. Early 
on, Ed rounded out his full-time faculty with a 
small group of promising young men, all of 
whom are still here. Under his leadership this 
department has developed into one of the most 
talented and highly respected faculties of oph- 
thalmology in the world. 

With the completion of the Anne Bates Leach 
Eye Hospital in 1976 the Bascom Palmer Eye 
Institute was, for the moment, complete. In 
this institute in-patient facilities and operating 
rooms were and are used by the community 
ophthalmologists as well as by full-time faculty 
and resident staff. Here, under one roof, are 
these facilities together with a magnificently 
planned Ophthalmology Library, all of which 
cater to the most exacting demands of every 
ophthalmologist, teacher and investigator. 

There is, all over Miami, a spirit of public 
trust in ophthalmology, due in very large mea- 
sure to the leadership and example of Edward 
Norton. As the catalyst he has overseen the 
development of Miami ophthalmology into a 
community of which we are all justly proud. 
Under his direction the Thursday morning 
Grand Rounds have been and are, each week, 
the scientific, educational, intellectual, and 
emotional highlights for both town and gown. 
Add to this Ed’s quick Irish wit and one catches 
a glimpse of the sense of enrichment flowing to 
those fortunate enough to have worked with 
him. And so, “Hail to the Chief.” 

RALPH E. KIRSCH, M.D. 
Miami, Florida 
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As a brash new university president in 1962 
(and what new university president is not 
brash?), I announced boldly that we at the 
University of Miami would set about building 
“Towers of Excellence.” Unburdened by the 
past and inspired by the future, I envisioned a 
campus landscape of figurative towers of excel- 
lence, perhaps a few at first, but more and more 
as time went on. I was determined to locate 
academic strengths and build upon them tow- 
ers that would be visible from afar. 

Soon after my arrival I met a young man on 
the faculty of the School of Medicine, Edward 
W. D. Norton, an ophthalmologist with an 
unusual vision. I wish I could claim that I 
brought him to the University of Miami, but I 
must confess that I “inherited” him. He had 
arrived at the University in 1957, five years 
before I did. 

The enthusiasm of the young ophthalmolo- 
gist was captivating: I was captivated, as so 
many others have been, by his personal charm 
and his professional competency, a reputation 
already established that far back. At one of our 
first meetings he told me that he had come to 
the University of Miami to build there a distin- 
guished Department of Ophthalmology by re- 
cruiting excellent professors and constructing 
outstanding research, teaching, and patient 
care facilities. Here was a strength—the per- 
sonality, the professional competency, the rep- 
utation, and the entrepreneurial talent of Ed 
Norton—on which I could see it realistically 
possible to build a tower of excellence. 

I enthusiastically offered my assistance, 
which obviously could not be rendered in pro- 
fessional ophthalmology, but rather in profes- 
sional mendicancy. We joined hands on occa- 
sions to convince friends and former patients 
that a donation to the Department of Ophthal- 
mology at the Bascom Palmer Eye Institute 
would be an investment returning handsome 
dividends in improved eye care for South Flori- 
da, even for the nation and beyond. One of the 
greatest gifts came from Mrs. Anne Bates 
Leach, a former Sunday School teacher of mine 
in Atlanta, whose high regard for Ed Norton 
and his work produced the splendid hospital 
bearing her name today. 

My role in the development of the depart- 
ment has been truly minor, however, I cannot 
exaggerate the credit that is due Ed Norton for 
the excellent teaching and research programs 
and hospital facilities he has brought into being 
at the University of Miami. His tower of excel- 
lence is visible for all to see. 


Ed’s perseverance and determination remind 
me of two great lines from the Spanish poet 
Antonio Machado: 


Caminante, no hay camino. 

Se hace camino al andar. 
(‘‘Wanderer, there is no road. 
The road is made by walking.’’) 


Ed Norton arrived in the land where there 
was no ophthalmological road. That did not 
deter him. He made his own road by walking to 
excellence; and now the world is coming to him 
on the road of his making. 

HENRY KING STANFORD 
President Emeritus 
University of Miami 


The occasion allows me to reflect on the 
exceptionally good fortune the faculty mem- 
bers at BPEI enjoy in having Dr. Norton as their 
Chief. His recipe for successful leadership in- 
cludes a number of special ingredients, in addi- 
tion to the basic provision of physical facilities 
and the assurance of financial solvency of the 
department. One of his special talents is an 
uncanny ability to sense the direction of the 
future and to prepare for it. I don’t know all the 
other ingredients, but can identify three that I 
particularly savor as a member of the Depart- 
ment. 

The first is that he has provided us with 
colleagues who, although very diverse in inter- 
ests, personality, and lifestyle, are remarkably 
compatible in their abilities to work in concert 
while each pursues his own career. | appreciate 
that he has provided me with colleagues who 
openly share their ideas and cooperate in areas 
of mutual interest. There is no competition 
among us, but we are each encouraged to strive 
for high achievement and appreciated for our 
work and contributions both locally and in the 
academic community at large. 


The second ingredient is the freedom for 
each faculty member to pursue his own profes- 
sional goals. In the letter he wrote to me offer- 
ing a position in the department, he expressed 
his attitude toward the faculty. Over several 
paragraphs, he itemized how he would provide 
laboratory and office space, secretarial assist- 
ance and all other necessary provisions. Then 
in the final paragraph, representing my obliga- 
tion under the contract, he described my job 
simply: “You are to become the best academic 
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ophthalmologist of which you are capable.” 
While his offer to others may not have stated 
this attitude so plainly and succinctly, Dr. Nor- 
ton has truly believed that the greatness of the 
department will be a conglomerate of appropri- 
ately selected individuals who exercise their 
own good judgement about the direction in 
which they should go. What remarkable sup- 
port and freedom to be told simply, “Go, and 
do your best!” 

Finally, he himself has provided a role model 
for his faculty through his integrity and selfless 
dedication to the duties of the profession. He 
cares about the patients, that they should re- 
ceive the best. He cares about those in training, 
that they should be instilled with both knowl- 
edge and professional attitudes to serve society 
well. He cares about society, that it should be 
served by honest and competent members of 
the profession. We see this when we observe 
him care for patients, discuss problems at 
grand rounds, examine candidates for board 
certification, decide how to deal with an indi- 
vidual in training who displays surgical or 
intellectual inadequacies, participate in actions 
against those who are a disgrace to our profes- 
sion, or discuss the roles by which optometry 
and ophthalmology might best serve society. 
Here is a man who strives to serve the best 
interest of society-at-large and of each individ- 
ual. 

For all of this, on behalf of your faculty, may I 
say “Thanks, Chief!” 

DOUGLAS R. ANDERSON, M.D. 
Bascom Palmer Eve Institute 
Miami, Florida 








Since July 1967, it has been my privilege to be 
counted among the employees at the Bascom 
Palmer Eye Institute. My first responsibilities at 
Bascom Palmer were in the patient accounts 
and clinic areas. This allowed for considerable 
contact with Dr. Norton and the medical staff. 

In those early years of my association with 
Dr. Norton, I was greatly impressed with his 
genuine warmth for each patient, affording 
them, without exception, the dignity all man- 
kind deserves. 

When dreams of growth and expansion were 
considered, Dr. Norton’s priority was always 
the patient and his care. He realized how grow- 
ing institutions can become impersonal and 
was so convinced of the importance of good 
patient care, that he assigned one person (my- 


self) to be the Patient Representative. He made 
the primary responsibility of that position not 
only the assurance of quality medical care and 
the protection of the patient’s rights, but also to 
pay personal attention to any with individual 
social needs and to provide extra niceties in the 
care of the patients. This was done long before 
others across the country conceived the need of 
having a patient representative. 

In making daily rounds throughout Bascom 
Palmer and the hospital, speaking with pa- 
tients and visitors alike, their comments are 
rarely complaints, but rather compliments. 
This spirit of caring, that reaches out to all 
entering the Bascom Palmer Eye Institute, can 
only be because of the example and leadership 
of Dr. Norton. 

Two words most often heard from both pa- 
tients and employees accurately describe Dr. 
Norton. They are “kindness” and “humility.” 
In my ongoing informal interaction with em- 
ployees, I have observed the total commitment 
Dr. Norton exhibits to ensuring fairness and 
justice to all. His concern for employees has 
gone beyond the walls of the Institute by lend- 
ing his support to employees in their times of 
crises. These are the unspoken qualities that 
permeate the dedicated work force of the Insti- 
tute. 

All successes of the Bascom Palmer Eye Insti- 
tute, whether great or small, have their roots 
from this eminent humanitarian. It is with 
confidence that I speak for patients and em- 
ployees when I say, “Thank you, Dr. Norton, 
for having touched our lives.” 

MARIE GUANCI 

Patient Representative 
Bascom Palmer Eye Institute 
Miami, Florida 








The 373 residents and fellows trained at the 
Bascom Palmer Eye Institute join in congratu- 
lating Edward W. D. Norton, M.D., as he is 
honored by the American Journal of Ophthal- 
mology. 

During our years in Miami we felt privileged 
to work under “The Chief.” We were happy to 
be there, to glean from his comprehensive 
knowledge of ophthalmology, to emulate his 
superb differential diagnostic abilities, to learn 
his conservative approach to patient care. We 
were inspired by a leader who worked longer 
and harder than we, yet who was always 
friendly and approachable, and who made him- 
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self available to his house staff despite enor- 
mous national and international obligations. 
He encouraged each of us to pursue any area of 
scientific interest we might have and, while not 
interfering, always insisted upon excellence. 
Although he dislikes some of the changes 
occurring in our specialty, Edward Norton has 
foreseen trends and has remained adaptable. 
His leadership and the warm bond between 
him and those he has trained endure. He con- 
veys a feeling of pride in most of his alumni 
whenever he meets us and he continues to 
encourage all of us to conduct our professional 
lives according to his medical practice credo: 
“Always do what is right for the patient.” 
We wish him many more years of felicity, 
good health, serenity and fulfillment. 
LEE R. DUFFNER, M.D. 
Bascom Palmer Alumnus 
Hollywood, Florida 


To know Ed Norton is to love the man. Dedi- 
cated to our specialty of ophthalmology in 
every sense, Ed combines the best of talents 
and attributes: unquestioned intellectual hon- 
esty, magnetic personal charm, appropriate ap- 
plication of superior intellect and the follow 
through of personal commitment to sort and 
solve major and minor problems. 

Having observed Ed Norton in hundreds of 
situations—alone, small social settings, profes- 
sional groups large and small—it is no wonder 
that his colleagues nationally and internation- 
ally have chosen to recognize and honor his 
skills. He has become the leader of nearly every 
organization with which he has become in- 
volved. He in turn has performed with distinc- 
tion in these multiple arenas and has invariably 
left a better functioning organization with his 
special stamp of personal leadership. 

The following comments are not meant to 
chronicle his national and international activi- 
ties but rather to illustrate his involvement in 
such and touch on his contributions plus the 
special place that Ed occupies in the world of 
ophthalmology. 

Nationally, E. W. D. Norton has served as 
President of the American Academy of Oph- 
thalmology, Chairman of the American Board 
of Ophthalmology, President of the Associa- 
tion of University Professors of Ophthalmolo- 
gy, and will be President of the American 
Ophthalmological Society in 1988. In every in- 
stance he was not suddenly picked to be the 


leader of these organizations but rather he had 
contributed to each for years in a facilitating 
way, which contributed greatly to the organiza- 
tion. For example, as the American Academy of 
Ophthalmology and Otolaryngology embarked 
on the long and difficult course of separation 
into two Academies, Ed’s counsel, openness, 
and communication skills were invaluable as he 
served as a member of the AAOO Council. He 
always speaks fairly, with recognition of the 
rights and concerns of others and has always 
placed the organizational goals ahead of any 
personal interests—his own or others! Brief 
reading of his C.V. will show only a part of his 
involvement and leadership of numerous other 
national organizations, for example, the Na- 
tional Eye Institute, the Southern Medical As- 
sociation, Association for Research in Vision 
and Ophthalmology, and Research to Prevent 
Blindness, to name a few. 

Lest these comments seem to indicate an 
all-encompassing capability, | must point out 
an apparent congenital and profound inade- 
quacy exhibited by Ed Norton. Seemingly pro- 
ficient in English (or Massachusetts American), 
he lacks an ability in any foreign language. His 
pronunciation of names and places in other 
languages harbors on the unintelligible. Yet the 
personal qualities of the man are so great that 
one of his best friends, Pierre Amalric of Albi, 
France, spoke little English during their early 
friendship. 

It is even more remarkable, therefore, that Ed 
has served international ophthalmology well as 
President of the Club Jules Gonin, and was 
voted by his foreign colleagues to the Interna- 
tional Council of Ophthalmology. A veteran, 
enthusiastic, and eclectic international travel- 
er, Ed has made his mark personally in world 
ophthalmology. His personal friendships with 
ophthalmologists throughout the world, his 
unique performance as a host, and the quality 
of BPEI have made Miami a must-stop on the 
itineraries of ophthalmologists the world over. 

Ed Norton is a person who likes other people 
and almost instantly they like him. Modest 


(with so little to be modest about), competent, 


and caring are several descriptions that apply 

to Ed Norton. He gives of himself more than 

most. His continuing accomplishments in oph- 

thalmology outside his beloved institution are 

an example of the finest in our specialty. To 
know Ed Norton is to love him. 

BRUCE E. SPIVEY, M.D. 

Pacific Medical Center 

San Francisco, California 
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Curriculum Vitae of Edward W. D. Norton, M.D. 


1939 
1943 
1946 
1946-1947 
1947-1949 
1949-1950 
1950-1953 


1953-1954 


1953-1956 


1957-1958 


1958-1959 


1959- 


1946 
1968 
1968 
1969 
1969 
1970 
1972 
1973 


1976 


1976 


Graduated Worcester Academy, Worcester, Massachusetts 

B.A., Harvard College, Cambridge, Massachusetts 

M.D., Cornell University Medical School, New York, New York 
Internship, Cincinnati General Hospital, Cincinnati, Ohio 
Lieutenant (j.g.) U.S.N.R. (nine months on the Ophthalmology 
Service, United States Naval Hospital, San Diego, California) 
Assistant Resident, Neurology, Kingsbridge Veterans Hospital, 
Bronx, New York (service of Dr. Harold G. Wolff) 

Assistant Resident and Resident, Ophthalmology, New York 
Hospital, Cornell Medical Center (service of Dr. John McLean) 
Research Fellow in Ophthalmology: (1) Howe Laboratory, with 
Dr. David Cogan; (2) Retina Service, Massachusetts Eye and Ear 
Infirmary, with Dr. Charles Schepens; (3) Wilmer Institute of 
Ophthalmology, Johns Hopkins Hospital, with Dr. Frank Walsh 
and Dr. Harrell Pierce; (4) Mayo Clinic, with Dr. Wilber Rucker 


Academic Appointments 


Instructor, Surgery (Ophthalmology), Cornell University Medical 
College 

Assistant Professor of Surgery (Ophthalmology), Cornell Univer- 
sity Medical College 

Associate Professor and Chief, Division of Ophthalmology, Uni- 
versity of Miami School of Medicine 

Professor and Chairman, Department of Ophthalmology, Univer- 
sity of Miami School of Medicine 


Honors and Special Lectures 


Alpha Omega Alpha 

Lang Medal, Royal Society of Medicine, London, England 
Annual Everett Goar Lecture, Houston, Texas Ophthalmological 
Society 

First Annual John M. McLean Lecture, New York Academy of 
Medicine 

Elected to Iron Arrow Honorary Society, University of Miami 
l6th Annual Albert Snell Lecture, Rochester, New York 

XXIX Edward Jackson Memorial Lecture: “Intraocular Gas in the 
Management of Selected Retinal Detachments,” Annual Meeting 
of the American Academy of Ophthalmology and Otolaryngology 
29th Proctor Lecture: “The Past 25 Years of Retinal Detachment 
Surgery,” University of California, San Francisco 

Howe Medal, American Ophthalmological Society, 112th Meet- 
ing, Hawaii (highest honor of the Society, in recognition of 
original investigations and outstanding service to ophthal- 
mology) 

de Schweinitz Lecture, Section on Ophthalmology, College of 
Physicians of Philadelphia 
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Gradle Lecture, XI Pan American Congress of Ophthalmology, 
Ninth Annual Jules Stein Lecture, U.C.L.A., Los Angeles, Cali- 


William D. Stubenbord Visiting Professorship, sponsored by the 
Lewis Calder Foundation, Department of Ophthalmology, Cor- 


John Milton McLean Medal Lecture, First Annual Combined 
Alumni Meeting of the Department of Ophthalmology Cornell 
University Medical College, Manhattan Eye, Ear and Throat 


Doyne Memorial Lecture: “Fluorescein Angiography: Twenty 
Years Later,’’ 66th Annual Meeting of the Oxford Ophthalmologi- 


Taylor Asbury Lecture in Ophthalmology, Cincinnati Society of 
Visiting Professor of Ophthalmology, University of Puerto Rico 


Zweng Memorial Lecture: “History of Ophthalmology,” Depart- 
ment of Ophthalmology, Stanford University and the Peninsula 


Sanford R. Gifford Memorial Lecture: “A Visit to Our Library,” 
Arthur J. Bedell, M.D. Memorial Lecture: “Evolution of Vitreous 
Honorary Doctor of Science Degree conferred by Thomas Jeffer- 


Second Annual Roscoe J. Kennedy Lecture: “The Evolution of 
Vitreous Surgery in Miami,” Cleveland Clinic Clinical Ophthal- 


1976 

Santiago, Chile 
1978 

fornia 
1980 

nell University Medical College 
1981 

Hospital, and New York Hospital 
1981 

cal Congress 
1982 

Ophthalmology 
1982 

School of Medicine 
1983 

Eye Society 
1983 

Chicago Ophthalmological Society 
1985 

Surgery,” Wills Eye Hospital 1985 Conference 
1985 

son University 
1986 

mology Course 
1986 


Third Derrick Vail Award, Illinois Society for the Prevention of 
Blindness 


Society Memberships and Offices 


Academia Ophthalmologica Internationalis 
American Academy of Ophthalmology 
First Vice President, 1971 
Council Member, 1972-1976 
President Elect, 1979 
President, 1980 
Past President, 1981-83 
American Ophthalmological Society 
Thesis Committee, 1975-1978 
Council Member, 1981-1985 
Vice-President and President-Elect 1986-1987 


Association for Research in Vision and Ophthalmology 


Chairman, Section of Clinical Research, 1968-1970 


Association of University Professors of Ophthalmology 


Executive Committee, 1968-1983 
President, 1972-1973 
Cornell Eye Alumni Association 
Eve Study Club 
Florida Ophthalmological Society 
Club Jules Gonin 
American Representative on Board, 1967-1973 
President, 1973-1980 
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Miami Ophthalmological Society 
Pan American Association of Ophthalmology 
President, Executive Committee XII Pan American Congress of Ophthalmology, 1979 
Retina Society 
Wilmer Eye Institute Alumni Association 
Southern Medical Association 
Chairman, Section Ophthalmology, 1966-1967 


Professional Services 


American Board of Ophthalmology 
Member, 1969-1977 
Chairman, Policy and Ethics Committee, 1970-1973 
Chairman, 1976 
Consultant, 1978-1981 
American Journal of Ophthalmology 
Board, 1965- 
Director, Ophthalmic Publishing Company, 1970- 
Fight for Sight, Inc. 
Grants Advisory Committee, 1969 
International Council of Ophthalmology 
Member, 1985-1992 
Lancaster Course, Colby College 
Chairman, Neuro-ophthalmology Section, 1972-1974 
National Institutes of Health 
Member, Vision Research Training Committee, National Institute of Neurological Disease and 
Blindness, 1960-1963 
Chairman, Visual Sciences Study Section, 1963-1967 
National Collaborative Study on the Value of Photocoagulation in Diabetic Retinopathy 
Executive Committee and Data Monitoring Committee, 1972 
Member, National Advisory Eye Council (National Eye Institute), 1978-1981. 
Presidential Advisory Committee-Communicative Sciences Cluster 
Committee Member, 1975 
Research to Prevent Blindness, Inc. 
Scientific Advisory Panel, 1984- 
Seeing Eye, Inc. 
Grants Advisory Board, 1970-1973 
Surgeon General of the Navy 
Consultant, 1977- 





Publications of Edward W. D. Norton 





Gordon, D. M., McLean, J. M., Koteen, H., Bousquet, 
F. P., McCusker, W. D., Baras, I., Wetzig, P., and 
Norton, E. W. D.: The use of ACTH and cortisone in 
ophthalmology. Am. J. Ophthalmol. 34:1675, 1951. 

Laupus, W. E., Barnett, H. L., McNamara, H., Nor- 
ton, E. W. D., and Bousquet, F. P., Jr.: Further observa- 
tions on retrolental fibroplasia, including measurements 
of the intra-arterial blood pressure in premature infants. 
A.M.A. Am. J. Dis. Child. 84:749, 1952. 

Norton, E. W. D., and Wetzig, P.: Aberrant regenera- 
tion of third cranial nerve. A.M.A. Arch. Ophthalmol. 
51:400, 1954. 

Norton, E. W. D., and Cogan, D. G.: Spasmus nutans. 
Clinical study of 20 cases followed 2 years or more since 
onset. A.M.A. Arch. Ophthalmol. 52:442, 1954. 

Engle, M. A., Baker, D. H., Baras, I., Freemond, A., 
Laupus, W. E., and Norton, E. W. D.: Oxygen adminis- 
tration and retrolental fibroplasia. A.M.A. Am. J. Dis. 
Child. .39:399, 1955. 

Norton, E. W. D., in discussion, Quinn, 
F. B., Jr., and Falls, H. F.: Cogan’s syndrome. Trans. 
Am. Acad. Ophthalmol. Otolaryngol. 62:720, 1958. 

McLean, J. M., and Norton, E. W. D.: Unilateral lid 
retraction without exophthalmos. A manifestation of 
thyroid system dysfunction. A.M.A. Arch. Ophthalmol. 
61:681, 1959; Trans. Am. Ophthalmol. Soc. 56:327, 
1958. 

Norton, E. W. D., and Cogan, D. G.: Syndrome of 
nonsyphilitic interstitial keratitis and vestibuloauditory 
symptoms. A long-term follow-up. A.M.A. Arch. Oph- 
thalmol. 61:695, 1959. 

Norton, E. W. D.: Supratentorial mass lesions pre- 
senting brain stem signs. A.M.A. Arch. Ophthalmol. 
62:284, 1959. 

Curtin, V. T., Norton, E. W. D., and Smith, T. R.: 
Pathological confirmation of retinoschisis. A case re- 
port. A.M.A. Arch. Ophthalmol. 63:978, 1960. 

Norton, E. W. D.: Neuritis, optic and retrobulbar. In 
Conn, H. F. (ed.): Current Therapy. Philadelphia, W. B. 
Saunders, 1960, p. 561. 

Snyder, C. C., and Norton, E. W. D.: Eyelid ptosis. 
Plast. Reconstr. Surg. 27:586, 1961. 

Brauston, B. B., and Norton, E. W. D.: Intermittent 
exophthalmos. Am. J. Ophthalmol. 55:701, 1963. 

Curtin, V. T., and Norton, E. W. D.: Early pathologi- 
cal changes of photocoagulation in the human retina. A 
comparison of the reaction of high and low intensity 
light energy. Arch. Ophthalmol. 69:744, 1963. 

Norton, E. W. D.: Retinal detachment in aphakia. 
Trans. Am. Ophthalmol. Soc. 61:770, 1963; Am. J. Oph- 
thalmol. 58:111, 1964. 

Curtin, V. T., and Norton, E. W. D.: Pathological 
changes in malignant melanomas after photocoagula- 
tion. Arch. Ophthalmol. 70:150, 1963. 

Donaldson, D. D., and Norton, E. W. D.: A new 
perimeter for central and peripheral fields. Arch. Oph- 
thalmol. 70:448, 1963. 

Magoon, R. C., and Norton, E. W. D.: Cardiac arrest 
in ophthalmology. Its diagnosis and management. 
South. Med. J. 57:836, 1964; Guildcraft 38:7, 1964. 

Lessell, S., and Norton, E. W. D.: Band keratopathy 
and conjunctival calcification in hypophosphatasia. 
Arch. Ophthalmol. 71:497, 1964. 

Norton, E. W. D., in discussion, Lincoff, 
H. A., McLean, J. M., and Nano, H.: Cryosurgical 
treatment of retinal detachment. Trans. Am. Acad. Oph- 
thalmol. Otolaryngol. 68:432, 1964. 


Norton, E. W. D., Smith, J. L., Curtin, V. T. and 
Justice, J., Jr.: Fluorescein fundus photography. An aid 
in the differential diagnosis of posterior ocular lesions. 
Trans. Am. Acad. Ophthalmol. Otolaryngol. 68:755, 
1964. 

Norton, E. W. D.: Nystagmus. In Smith, J. L. (ed.): 
Neuro-Ophthalmology. Symposium of the University of 
Miami and the Bascom Palmer Eye Institute. Springfield, 
Charles C. Thomas, 1964, pp. 288-305. 

Norton, E. W. D., and Gutman, F.: Diabetic retinopa- 
thy studied by fluorescein angiography. Ophthalmolog- 
ica 150:5, 1965; Trans. Am. Ophthalmol. Soc. 63:108, 
1965. 

Norton, E. W. D., Gass, J. D., Smith, J. L., Curtin, V. 
T., David, N. J., and Justice, J., Jr.: Symposium. Macular 
Diseases. Diagnosis. Fluorescein in the study of macular 
disease. Trans. Am. Acad. Ophthalmol. Otolaryngol. 
69:631, 1965. 

Norton, E. W. D.: Angiography of the ocular fundus. 
In Smith, J. L. (ed.): Neuro-Ophthalmology. Symposi- 
um of the University of Miami and the Bascom Palmer 
Eye Institute. St. Louis, C. V. Mosby, 1965, ch. 4, pp. 
62-81. 

Norton, E. W. D.: Postoperative management. In 
Schepens, C. L., and Regan, C. D. J. (eds.): Controver- 
sial Aspects of the Management of Retinal Detachment. 
Boston, Little Brown, 1965, ch. 14, pp. 321-328. 

Norton, E. W. D., in discussion, Okun, E., and Cibis, 
P.: The role of photocoagulation in the therapy of 
proliferative diabetic retinopathy. Presented at the 
114th annual convention of the American Medical Asso- 
ciation, New York, New York, June 20-24, 1965. Trans. 
Section Ophthalmol. A.M.A., 1965, p. 125.. 

Norton, E. W. D., in discussion, Lincoff, 
H. A., and McLean, J. M.: Cryosurgical treatment of 
retinal detachment. Part II. Trans. Am. Acad. Ophthal- 
mol. Otolaryngol. 70:210, 1966. 

David, N. J., Norton, E. W. D., Gass, J. D., and 
Sexton, R. R.: Fluorescein retinal angiography in carotid 
occlusion. Arch. Neurol. 14:281, 1966. 

Curtin, V. T., Fujino, T., and Norton, 
E. W. D.: Comparative histopathology of cryosurgery 
and photocoagulation. Observations on the advantages 
of cryosurgery in retinal detachment operations. Arch. 
Ophthalmol. 75:674, 1966. 

Norton, E. W. D.: Retinal Detachment Surgery. Diag- 
nosis and Treatment (book review). Am. J. Ophthalmol. 
62:588, 1966. 

Norton, E. W. D., Pierce, L. H., and Shafer, D.: 
Retinal detachment (interview). Highlights Ophthal- 
mol. 9:89, 1966. 

Gass, J. D. M., and Norton, E. W. D.: Cystoid macular 
edema and papilledema following cataract extraction. A 
fluorescein funduscopic and angiography study. Arch. 
Ophthalmol. 76:646, 1966. 

Norton, E. W. D.: Fluorescein in the study of blood 
flow to the eye. In Eye Research Seminar. A Compilation 
of Papers Presented at the First National Science Writers 
Seminar in Ophthalmology. Washington, D.C., Novem- 
ber 6-9, 1965. New York, Research to Prevent Blindness, 
Inc., 1966, p. 19. 

Gass, J. D. M., and Norton, E. W. D.: Fluorescein 
studies of patients with macular edema and papilledema 
following cataract extraction. Trans. Am. Ophthalmol. 
Soc. 64:232, 1966. 

Gass, J. D. M., Norton, E. W. D., and Justice, J., Jr.: 
Serous detachment of the retinal pigment epithelium. 
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Trans. Am. Acad. Ophthalmol. Otolaryngol. 70:990, 
1966. 

Norton, E. W. D., in discussion, Reese, 
A. B., Jones, I. S., and Cooper, W. C.: Macular changes 
secondary to vitreous traction. Trans. Am. Ophthalmol. 
Soc. 64:132, 1966. 

Norton, E. W. D., in discussion, Kearns, 
T. P., and Hollenhorst, R. W.: Chloroquine retinopathy. 
Evaluation by fluorescein angiography. Trans. Am. 
Ophthalmol. Soc. 64:230, 1966. 

Norton, E. W. D., and Gutman, F.: Fluorescein angi- 
ography of the retina in diabetes mellitus. In Kimura, S. 
J., and Caygeill, W. M. (eds.): Vascular Complications of 
Diabetes Mellitus with Special Emphasis on Microangio- 
graphy of the Eye. St. Louis, C. V. Mosby, 1967, ch. 9, 
pp. 120-138. 

Norton, E. W. D.: The use of fluorescein in the 
differential diagnosis of secondary retinal detachments. 
Bibl. Ophthalmol. 72:202, 1967 (Mod. Probl. Ophthal- 
mol., vol. 5). 

Justice, J., Jr., Sever, R. Ja and Norton, 
E. W. D.: Technique of fluorescein fundus photography. 
Bibl. Ophthalmol. 72:216, 1967 (Mod. Probl. Ophthal- 
mol., vol. 5). 

David, N. J., Norton, E. W. D., Gass, 
J. D. M., and Beauchamp, J.: Fluorescein angiography in 
central retinal artery occlusion. Arch. Ophthalmol. 
77:619, 1967. I 

Norton, E. W. D., in discussion, Snyder, 
W. B., Allen, L., and Frazier, O.: Fluorescein angiogra- 
phy of ocular tumors. Trans. Am. Acad. Ophthalmol. 
Otolaryngol. 71:832, 1967. 

Curtin, V. T., Norton, E. W. D., and Gass, 
J]. D. M.: Photocoagulation. Its use in the prevention of 
reoperation after scleral buckling operations. Trans. 
Am. Acad. Ophthalmol. Otolaryngol. 71:432, 1967. 

Norton, E. W. D., and Gutman, F.: Fluorescein angi- 
ography and hemangioma of the choroid. Arch. Oph- 
thalmol. 78:121, 1967; Bibl. Ophthalmol. 75:68, 1968 
(Mod. Probl. Ophthalmol., vol. 7). 

Norton, E. W. D.: Atlas of Diagnostic Techniques and 
Treatment of Retinal Detachment (book review). Am. J. 
Ophthalmol. 65:635, 1968. 

Kasner, D., Miller, G. R., Taylor, W. H., Sever, R. J., 
and Norton, E. W. D.: Surgical treatment of amyloidosis 
of the vitreous. Trans. Am. Acad. Ophthalmol. Otolar- 
yngol. 72:410, 1968. 

Machemer, R., and Norton, E. W. D.: Experimental 
retinal detachment in the owl monkey. I. Methods of 
production and clinical picture. Am. J. Ophthalmol. 
66:388, 1968. 

Norton, E. W. D.: Club Jules Gonin. Am. J. Ophthal- 
mol. 66:561, 1968. 

Norton, E. W. D., in discussion, Richards, 
R. D., West, C. E., and Meisels, A. A.: Chorioretinitis 
sclopetaria. Trans. Am. Ophthalmol. Soc. 66:230, 1968. 

Norton, E. W. D., in discussion, Goldberg, M. F., and 
Duke, J. R.: Lindau-von Hippel disease. A case report 
with histopathologic findings in a treated and in an 
untreated eye. Trans. Am. Ophthalmol. Soc. 66:265, 
1968. 

Norton, E. W. D., in discussion, Krill, A. E., Newell, 
F. W., and Chishti, M. I.: Fluorescein studies in diseases 
affecting the pigment epithelium. Trans. Am. Ophthal- 
mol. Soc. 66:315, 1968. 

Norton, E. W. D., and Curtin, V.: Treatment of com- 
plications in retinal detachment surgery. In Proceedings 
of the Pan-American Congress of Ophthalmology, 8th, 
Mar del Plata, Argentina, 1968. Buenos Aires, J. Hector 
Matera, 1968, vol. 2, p. 61. 

Buline,.. To Cari, Va . fa and Norton, 
E. W. D.: Experimental central retinal vein occlusion. A 


comparison of intraocular and extraocular occlusion. 
Trans. Am. Ophthalmol. Soc. 66:318, 1968; Arch. Oph- 
thalmol. 81:395, 1969. 

Norton, E. W. D.: A characteristic fluorescein angio- 
graphic pattern in choroidal folds. Proc. R. Soc. Med. 
62:119, 1969. 

Hamasaki, D. I., Machemer, R., and Norton, E. W. D.: 
Experimental retinal detachment in the owl monkey. VI. 
The ERG of the detached and reattached retina. Albrecht 
von Graefes Arch. Klin. Exp. Ophthalmol. 177:212, 
1969. 

Hilton, G. F., and Norton, E. W. D.: Juvenile retinal 
detachment. Bibl. Ophthalmol. 79:325, 1969 (Mod. 
Probl. Ophthalmol., vol. 8). 

Hilton, G. F., Norton, E. W. D., Curtin, 
V. T., and Gass, J. D. M.: Retinal detachment surgery. A 
comparison of diathermy and cryosurgery. Bibl. Oph- 
thalmol. 79:440, 1969 (Mod. Probl. Ophthalmol., vol. 8). 

Machemer, R., and Norton, E. W. D.: Experimental 
retinal detachment and reattachment. I. Methods, clini- 
cal picture and histology. Bibl. Ophthalmol. 79:80, 1969 
(Mod. Probl. Ophthalmol., vol. 8). 

Gass, J. D. M., and Norton, E. W. D.: Follow-up study 
of cystoid macular edema following cataract extraction. 
Trans. Am. Acad. Ophthalmol. Otolaryngol. 73:665, 
1969. 

Norton, E. W. D.: Present status of cryotherapy in 
retinal detachment surgery. Trans. Am. Acad. Ophthal- 
mol. Otolaryngol. 73:1029, 1969. 

Norton, E. W. D.: Differential diagnosis of retinal 
detachment. Transactions of the New Orleans Academy 
of Ophthalmology. St. Louis, C. V. Mosby, 1969, ch. 4, 
pp. 52-65. 

Norton, E. W. D.: Cryotherapy in retinal detachment 
surgery. Transactions of the New Orleans Academy of 
Ophthalmology. St. Louis, C. V. Mosby, 1969, ch. 9, pp. 
136-146. 

Norton, E. W. D.: Complications of retinal detach- 
ment surgery. Transactions of the New Orleans Acade- 
my of Ophthalmology. St. Louis, C. V. Mosby, 1969, ch. 
14, pp. 222-234. 

Norton, E. W. D., Aaberg, T. M., Fung, W., and 
Curtin, V. T.: Giant retinal tears. I. Clinical management 
with intravitreal air. Am. J. Ophthalmol. 68:1011, 1969; 
Trans. Am. Ophthalmol. Soc. 67:374, 1969. 

Machemer, R., Aaberg, T. M., and Norton, E. W. D.: 
Giant retinal tears. I. Experimental production and 
management with intravitreal air. Am. J. Ophthalmol. 
68:1022, 1969; Trans. Am. Ophthalmol. Soc. 67:394, 
1969. 

Blodi, F. C., and Norton, E. W. D.: International 
Symposium on Fluorescein Angiography. Am. J. Oph- 
thalmol. 68:1106, 1969. 

Machemer, R., Aaberg, T. M., and Norton, E. W. D.: 
Lufttamponade bei Netzhautablosung mit Riesenrissen. 
Dtsch. Ophthalmol. Ges. 70:203, 1969. 

Norton, E. W. D., in discussion, Lincoff, H., O’Conn- 
or, P., Bloch, D., Nadel, A., Kreissing, I., and Grinberg, 
M.: The cryosurgical adhesion. Part II. Trans. Am. Acad. 
Ophthalmol. Otolaryngol. 74:105, 1970. 

Kroll, A. J., and Norton, E. W. D.: Regression of 
choroidal folds. Trans. Am. Acad. Ophthalmol. Otolar- 
yngol. 74:515, 1970. 

Machemer, R., Norton, E. W. D., Gass, J. D. M., 
and Choromokos, E.: Pseudofluorescence—a problem in 
interpretation of fluorescein angiograms. Am. J. Oph- 
thalmol. 70:1, 1970. 

Machemer, R., Aaberg, T., and Norton, 
E. W. D.: Die experimentelle Erzeugung von Nelzhaut- 
riessenrissen und deren Behandlung mit intravitrealer 
Lufttamponade. Klin. Monatsbl. Augenheilkd. 157:1, 
1970. 
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Norton, E. W. D., in discussion, Everett, 
W. G.: Intrascleral and episcleral silicone sponges for 
retinal detachment. Trans. Am. Ophthalmol. Soc. 
68:143, 1970. 

Irvine, A. R., and Norton, E. W. D.: Photocoagulation 
for diabetic retinopathy. Am. J. Ophthalmol. 71:437, 
1971. 

Flindall, R. J., Norton, E. W. D.. Curtin, 
V. T., and Gass, J. D. M.: Reduction of extrusion and 
infection following episcleral silicone implants and cryo- 
pexy in retinal detachment surgery. Am. J. Ophthalmol. 
71:835, 1971, 

Robertson, D. M., Curtin, V. T., and Norton, E. W. 
D.: Avulsed retinal vessels with retinal breaks. A cause 
of recurrent vitreous hemorrhage. Arch. Ophthalmol. 
85:669, 1971. 

Machemer, Ks; Buettner, is Norton, 
E. W. D., and Parel, J.-M.: Vitrectomy. A pars plana 
approach. Trans. Am. Acad. Ophthalmol. Otolaryngol. 
721913, 1971. 

Norton, E. W. D., and Machemer, R.: New approach 
to the treatment of selected retinal detachments secon- 
dary to vitreous loss at cataract surgery. Am. J. Oph- 
thalmol. 72:705, 1971. 

Norton, E. W. D., in discussion, Campbell, C. J., and 
Rittler, M. C.: Cataract extraction in the retinal detach- 
ment prone patient. Trans. Am. Ophthalmol. Soc. 69:60, 
1971. 


Norton, E. W. D., and Machemer, R.: A new approach 
to the treatment of selected retinal detachments secon- 
dary to vitreous loss at cataract surgery. Trans. Am. 
Ophthalmol. Soc. 69:63, 1971. 

Machemer, R., Norton, E. W. D., Gass, 
J. D. M., and Choromokos, E.: Pseudofluorescence. A 
problem in interpretation of fluorescein angiograms. In 
Amalric, P. (ed.): Fluorescein Angiography. Basel, Kar- 
ger, 1971, pp. 76-85. 

Norton, E. W. D.: Vitrectomy through the pars plana 
with the vitreous-infusion suction-cutter. In Welsh, R. 
C., and Welsh, J. (eds.): The Second Report on Cataract 
Surgery. Miami, Miami Educational Press, 1971, pp. 131 
and 132. 

Norton, E. W. D.: Finger counting fields for diagnosis 
of aphakic retinal detachments. In Welsh, R. C., and 
Welsh, J. (eds.): The Second Report on Cataract Surgery. 
Miami, Miami Educational Press, 1971, pp. 141 and 142. 

Norton, E. W. D.: Detachment problems related to 
aphkia. In Welsh, R. C., and Welsh, J. (eds.): The Second 
Report on Cataract Surgery. Miami, Miami Educational 
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Machemer, R., and Norton, E. W. D.: Vitrektomie. 2. 
Komplikationen und Resultate. Ber. Dtsch. Ophthal- 
mol. Ges. 71:428, 1971. 

Machemer, R., Parel, J.-M., and Norton, 
E. W. D.: Vitrectomy. A pars plana approach. Technical 
and further results. Trans. Am. Acad. Ophthalmol. 
Otolaryngol. 72:462, 1972. 

Machemer, R., and Norton, E. W. D.: Vitrectomy. A 
pars plana approach. II. Clinical experience. Mod. 
Probl. Ophthalmol. 10:178, 1972. 

Norton, E. W. D.: Classification of secondary (non- 
rhegmatogenous) retinal detachment. Mod. Probi. Oph- 
thalmol. 10:191, 1972. 

Curtin, V. T., and Norton, E. W. D.: Retinal pigment 
epithelial detachment. Its fluorescein angiography and 
pathology. Mod. Probl. Ophthalmol. 10:218, 1972. 

Irvine, A. R., and Norton, E. W. D.: Photocoagulation 
for diabetic retinopathy. Mod. Probl. Ophthalmol. 
10:596, 1972. 

Machemer, R., and Norton, E. W. D.: A new concept 
for vitreous surgery. 3. Indications and results. Am. J. 
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and Fison, L. (eds.): Limitations and Prospects for Reti- 
nal Surgery. Eighth Meeting of the Jules Gonin Club, 
Miami, Florida, October, 1972. Basel, Karger, 1974 
(Mod. Probl. Ophthalmol., vol. 12). 

Robertson, D. M., and Norton, E. W. D.: Causes of 
failure in prophylactic treatment of retinal breaks. Mod: 
Probl. Ophthalmol. 12:74, 1974. 

McLean, E. B., and Norton, E. W. D.: Use of intraocu- 
lar air and sulfur hexafluoride gas in the repair of 
selected retinal detachments. Mod. Probl. Ophthalmol. 
12:428, 1974. 

Norton, E. W. D.: Vitreous-infusion suction cutter. In 
Emery, J. M., and Paton, D. (eds.): Cataract Surgical 
Symposium, Miami Beach, Florida, 1973. St. Louis, C. 
V. Mosby, 1974, pp. 360-362. 
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A patient with acquired immune deficiency 
syndrome with bilateral cytomegalovirus reti- 
nitis was treated with intravitreal 200-ug/ 
0.1-ml doses of ganciclovir (9-[2-hydroxy-1- 
(hydroxymethyl) ethoxymethyl]guanine). The 
ganciclovir serum and intravitreal concentra- 
tions were measured with an enzyme-linked 
immunosorbent assay and pharmacokinetic 
factors were determined. There was no evi- 
dence of systemic absorption of ganciclovir 
from the eye. The elimination half-life of gan- 
ciclovir from the vitreous was estimated to be 
13.3 hours. The intravitreal concentration re- 
mained above the ID; of cytomegalovirus for 
approximately 62 hours after a single injec- 
tion. Clinically, the patient retained useful 
vision in his right eye for three months. A total 
of 28 intravitreal injections were given on an 
outpatient basis under topical anesthesia and 
were well tolerated. There was no evidence of 
retinal toxicity from the drug. 


CYTOMEGALOVIRUS RETINITIS is a commonly 
recognized complication of chronic cytomega- 
lovirus infection in immunosuppressed hosts. 
In prospective, retrospective, and autopsy 
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studies,'* patients with acquired immune defi- 
ciency syndrome (AIDS) have been shown to 
have a 3% to 34% incidence of cytomegalovirus 
retinitis, which is usually bilateral. The retinitis 
generally evolves subacutely and does not nec- 
essarily reflect the activity of systemic cytomeg- 
alovirus infection. Cytomegalovirus retinitis 
poses a grave threat to the patient’s vision from 
either macular involvement or retinal detach- 
ment. Initially, a high early mortality was de- 
scribed in association with cytomegalovirus 
retinitis in patients with AIDS,’ but more recent 
reports! have found a lower correlation be- 
tween cytomegalovirus retinitis and the short- 
term prognosis. 

Efforts to treat cytomegalovirus infections in 
various patient groups have, until recently, 
been disappointing. Vidarabine,’ acyclovir," 
human leukocyte interferon," and alpha inter- 
feron™ have all been tried with disappointing 
or inconclusive results. Foscarnet has possible 
efficacy in cytomegalovirus retinitis.” 

An acyclovir derivative, ganciclovir (also 
known as 9-[2-hydroxy-1-(hydroxymethyl) eth- 
oxymethyl]guanine, DHPG, and BW B759U) is 
currently undergoing clinical trials to test its 
efficacy in systemic cytomegalovirus infec- 
tions. In vitro, the drug is approximately 24 
times more active against cytomegalovirus than 
acyclovir,’ with a mean inhibitory concentra- 
tion ranging from 0.01 to 11 pM." 

We recently treated a patient with AIDS who 
had developed bilateral cytomegalovirus retini- 
tis. He had marked bone marrow suppression, 
which made him ineligible for treatment with 
systemic ganciclovir. As his vision deteriorat- 
ed, we considered using intravitreal ganciclovir 
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to treat the cytomegalovirus retinitis. Rabbit 
studies performed by Pulido and associates” 
showed no obvious ocular toxicity from an 
intravitreal dose of 200 pg of ganciclovir. Addi- 
tionally, a recent report described improve- 
ment of acute retinal necrosis, a form of necro- 
tizing retinitis presumed to be caused by a 
herpesvirus, after treatment with intravitreal 
acyclovir. We decided to treat our patient with 
intravitreal ganciclovir on a compassionate 
basis to study the toxicity, pharmacokinetics, 
and potential efficacy of ganciclovir used local- 
ly for cytomegalovirus retinitis. 





Case Report 





The patient was a 29-year-old male homosex- 
ual who had three previous admissions within 
a 13-month period before developing cytomeg- 
alovirus retinitis. During that period, he was 
treated for two episodes of Pneumocystis carinii 
pneumonitis and one of bacterial pneumonia. 
His care was complicated by persistent severe 
neutropenia. His total white blood cell count 
was < 800 cells/mm’. He also had Mycobacteri- 
um avium-intracellulare in his sputum, stool, 
and bone marrow, which was treated with 
isoniazid, ethambutol, clofazimine, and an- 
samycin. He had several positive cytomegalovi- 
rus urine cultures although the findings on 
ocular examinations were normal. 

On Sept. 26, 1985, he complained of “seeing 
spots.” Visual acuity was R.E.: 20/25 and L.E.: 
20/40. Biomicroscopy disclosed low-grade in- 
flammation with cells and fine keratic precipi- 
tates in the anterior chamber with significant 
vitritis. Ophthalmoscopic examination showed 
zones of necrotizing retinitis with hemorrhage 
and vasculitis in both eyes. In the right eye, the 
zones were located nasal to the optic disk and 
involved approximately one third of the retina. 
In the left eye, many zones were present tem- 
porally and inferiorly in close proximity to the 
macula and involved almost two thirds of the 
retina. Four weeks later, visual acuity in the left 
eye had declined to 20/400 with extension of 
necrotizing retinitis into the macula. 

We proceeded with intravitreal ganciclovir 
treatment because of the rapid progression of 
the retinitis and since his hematologic parame- 
ters excluded him from systemic therapy. Per- 
mission was obtained from the Burroughs Well- 
come Company and the Food and Drug Admin- 


istration to use intravitreal ganciclovir on a 
compassionate plea basis. Informed consent 
was obtained from the patient. Before treat- 
ment, baseline fundus photographs (Fig. 1, top 
left and bottom left) and electroretinograms 
were obtained. The electroretinogram was un- 
recordable in both eyes under photopic and 
scotopic conditions. 





Material and Methods 





The sodium salt of ganciclovir was supplied 
as the sterile lyophilized powder equivalent to 
500 mg per 10-ml vial. The drug was reconsti- 
tuted with 2.5 ml of sterile normal saline to a 
concentration of 200 mg/ml. The drug was fur; 
ther diluted with 9.9 ml of sterile normal saline 
to yield a final concentration of 2 mg/ml. This 
final solution, which has a pH of 10.14, was 
filtered through a 0.22-ym filter before injec- 
tion. The calculated dose, 200 pg (0.1 ml), was 
injected 3 to 4 mm from the corneoscleral lim- 
bus in the inferotemporal quadrant using a TB 
syringe and a 30-gauge needle under topical 
anesthesia. Anterior chamber and vitreous taps 
were performed under retrobulbar anesthesia 
using 27-gauge and 21-gauge needles, respec- 
tively. 

Initially, ganciclovir was injected intravitre- 
ally in the left eye five times over a 15-day 
period. Plasma samples for analysis of ganci- 
clovir concentration were obtained before the 
first injection and on days 2 and 3. Two vitreous 
samples were obtained from the left eye: one 
51.4 hours after the first intravitreal injection 
and one 97.3 hours after the fourth injection. 
All samples (plasma, vitreous, and aqueous 
humor) were analyzed for ganciclovir concen- 
tration using an enzyme-linked immunosor- 
bent assay” with a lower limit of detection of 
0.4 uM. 

Intravitreal ganciclovir concentration versus 
time data were analyzed using weighted, non- 
linear least squares regression and a one- 
compartment model.”' The model incorporated 
bolus injection into the compartment, first 
order elimination from the compartment, and 
nonuniform repetitive dosing. Estimates of the 
pharmacokinetic factors, apparent volume of 
distribution of ganciclovir in the vitreous, and 
half-life elimination from the vitreous were 
obtained. The intravitreal concentration versus 
time profile for the history of dosage of ganci- 
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Fig. 1 (Henry and associates). Left eye. Top left, Baseline photograph showing broad area of necrotizing 
retinitis extending from optic disk temporally. The macula is involved with a chalk-like infiltrate. Top right, Six 
weeks after beginning ganciclovir there was near total resolution of necrotizing retinitis with extensive 
pigmentary changes and vascular obliteration. A granular plaque has formed in the center of the macula and 
some overlying debris obscures the view. Right eye. Bottom left, Baseline photograph demonstrating advancing 
zones of necrotizing retinitis above and nasal to the optic nerve head. Bottom right, Three weeks after beginning 
intravitreal ganciclovir. The active areas of retinitis show less opacification of the retina with the formation of 











granular intraretinal deposits. The retinal vasculitis has resolved and there is more pigment stippling. 


clovir in the left eye was computer simulated 
using the estimates of the pharmacokinetic fac- 
tors. 





Results 





Plasma concentrations of ganciclovir taken 
during intravitreal therapy were less than 0.4 
uM, which showed no significant systemic ab- 
sorption. Intravitreal concentrations of ganci- 
clovir were 4.6 pM at 51.4 hours after the first 
intravitreal injection and 0.41 pM at 97.3 hours 
after the fourth injection. The aqueous humor 
concentration 51.4 hours after the first intravit- 
real injection was 2.6 pM. 


The elimination half-life of ganciclovir from 
the vitreous was estimated at 13.3 hours. The 
estimated apparent volume of distribution of 
ganciclovir in the vitreous was 11.7 ml. Com- 
puter simulation of the intravitreal ganciclovir 
concentrations for the initial 15-day history of 
dosage in the left eye is shown in Figure 2. 

Intravitreal therapy was well tolerated by the 
patient, and there was no evidence of drug 
toxicity. The media remained clear. Serial oph- 
thalmologic examinations of the left eye 
showed resolution of active necrotizing retini- 
tis with the formation of large geographic 
zones of pigment stippling and atrophy. Areas 
of hemorrhage and vasculitis resolved leaving 
obliterated vessels without retinal detachment. 
The formation of a large lipid plaque in the 


20 AMERICAN JOURNAL OF OPHTHALMOLOGY 


70 
= 
` ‘jð 
O 
s= 
O 
E ss+4 k= = A= 
r 
= 1 
= 
ra 
£ 

0.1 


0 50 . ‘100; 150 


Time (hours) 


macula (Fig. 1, top right) further diminished 
visual acuity from 20/400 to 2/200. 

After three weeks of treatment in the left eye 
with evidence of viral inactivation without ob- 
vious drug-related ocular toxicity, treatment 
was begun in the right eye. After three weekly 
injections in the right eye, there were signs of 
resolving retinitis. Visual acuity remained at 
20/25 (Fig. 1, bottom right). Weekly injections 
were continued in both eyes for four weeks 
without evidence of viral reactivation. The pa- 
tient left town against medical advice. He re- 
ceived no intravitreal ganciclovir for 14 days 
and when next seen he had active retinitis 
involving the macula of the right eye with 
visual acuity diminished to 20/200 as well as 
significant vitritis in both eyes. After intravitre- 
al ganciclovir injections twice weekly for two 
weeks the retinitis resolved, but a large lipid 
plaque had formed in the right macula, which 
resulted in diminished visual acuity. At that 
time, the patient’s condition worsened and he 
was hospitalized. The patient died one month 
later of bleeding caused by severe coagulop- 
athy. He had received a total of 28 intravitreal 
injections over a three-month period. 

The results of vitreal cultures obtained at 
death were negative for cytomegalovirus. His- 
topathologic examination of the left eye dis- 
closed extensive granulomatous posterior uve- 
itis and retinitis, which is consistent with 
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Fig. 2 (Henry and associ- 
ates). Intravitreal ganciclovir 
concentration versus time 
curve for the first five doses 
in the left eye. The open ar- 
rows correspond to intravit- 
real injections. The solid line 
represents the computer sim- 
ulated intravitreal concen- 
trations. The solid bullets 
correspond to measured in- 
travitreal ganciclovir concen- 
trations. The dashed line rep- 
resents the mean ID;o of 
cytomegalovirus to ganci- 
clovir. 


200 250 300 350 


end-stage cytomegalic inclusion retinitis. Addi- 
tionally, extensive nonspecific vitritis and reti- 
nal degeneration were present. The right eye 
was removed at death and examined for evi- 
dence of human immunodeficiency virus (HIV/ 
HTLV-III/LAV). The findings on cultures and 
antigen assay were both negative (F. M. Ussery 
Ill, oral communication, May 2, 1986). 





Discussion 


Six recent studies have demonstrated that 
intravenous ganciclovir may be effective 
against cytomegalovirus retinitis in patients 
with AIDS.”” Unfortunately, use of this drug 
has at least two drawbacks. First, unlike acyclo- 
vir, bone marrow suppression has been noted 
in 25% to 30% of patients treated with systemic 
ganciclovir. This may be a particular problem 
for immunosuppressed patients, including pa- 
tients with AIDS, who already are leukope- 
nic” and who require maintenance ganci- 
clovir therapy to avoid the relapse seen in 
virtually all patients when therapy has been 
stopped. Second, penetration of systemically 
administered antibiotics into the vitreous is 
generally poor.” The penetration of intrave- 
nous acyclovir and ganciclovir into the vitreous 
has not been well studied. One report suggests 
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that intravenous acyclovir may penetrate well 
into the vitreous,*! an observation we have 
noted as well. 

The estimated elimination half-life for ganci- 
clovir from the vitreous (13.3 hours) is much 
slower than the plasma half-life (2.5 hours) 
seen in patients with normal renal function.” 
Presumably, the clearance pathway for ganci- 
clovir from the vitreous is via the active trans- 
port system described by Forbes and Becker” 
for organic anions such as iodopyracet and 
penicillin. The renal clearance of acyclovir, a 
close structural analogue of ganciclovir, does 
involve tubular secretion as shown by delayed 
clearance after administration of probenecid.” 
The apparent volume of distribution of ganci- 
clovir given intravitreally was estimated to be 
11.7 ml. This exceeds the normal volume of the 
human vitreous and may be secondary to tissue 
uptake in the retina. 

Computer simulation of vitreous concentra- 
tions for this patient suggest an average peak 
ganciclovir concentration after distribution 
throughout the vitreous of approximately 65 
uM after a 200-ug injection. The mean ID; of 
cytomegalovirus to ganciclovir has been shown 
to be 2.57 uM.“ Ganciclovir vitreal concentra- 
tions should remain above the ID; for approxi- 
mately 62 hours after a single 200-yg injection. 
This suggests that twice weekly intravitreal 
injections would provide near continuous ther- 
apeutic levels of ganciclovir in the vitreous. 

We believe that this case demonstrates that 
local therapy for cytomegalovirus retinitis with 
ganciclovir is feasible and warrants further 
study. The left eye responded promptly to 
intravitreal therapy while the untreated right 
eye showed progression of the disease. When 
maintenance therapy was temporarily discon- 
tinued, the retinitis and vitritis worsened in 
both eyes. The episodes of active retinitis that 
improved probably represent a response to 
local therapy. The role of intravitreal therapy 
would be essentially palliative since the associ- 
ated systemic cytomegalovirus infection would 
not be affected. 

Observations of cytomegalovirus retinitis in 
patients with AIDS suggest that cotton-wool 
spots and microangiopathy often precede reti- 
nitis. It has been postulated®” that cotton-wool 
spots represent ischemic damage to the retinal 
vasculature from immune complexes that could 
serve as the entrance across the blood-retinal 
barrier in patients with cytomegalovirus vire- 
mia. In patients who are temporarily severely 
immunosuppressed (such as some transplant 


or leukemia patients), intravitreal ganciclovir 
might decrease the morbidity associated with 
cytomegalovirus retinitis. In the patient with 
AIDS, whose clinical status is deteriorating 
rapidly, intravitreal ganciclovir for cytomegalo- 
virus retinitis might lead to improvement in the 
quality of life. 

The retinitis in our patient appeared to im- 
prove when intravitreal ganciclovir therapy 
was administered twice weekly. No deteriora- 
tion was seen during once weekly therapy. We 
do not recommend a maintenance dose interval 
of longer than once a week. The patient tolerat- 
ed the injections well (all were given to him as 
an outpatient) and he was satisfied with the 
apparent preservation of visual acuity in the 
right eye for an additional three months. 

The data from this case must be interpreted 
cautiously since they were derived from only 
one subject. In future studies, possible adverse 
reactions from frequent intravitreal injections, 
such as infection, retinal detachment, or drug 
toxicities, will have to be monitored carefully. 
We are encouraged by our initial results and 
believe this is a promising area for further 
study. 
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Long-Term Results of Successful Vitrectomy With Silicone 


Oil for Advanced Proliferative Vitreoretinopathy 





Clive H. Sell, M.D., Brooks W. McCuen II, M.D., Maurice B. Landers III, M.D., 
and Robert Machemer, M.D. 


We have analyzed the six-month, one-year, 
and two-year follow-up examinations in 47 
patients who had silicone oil injection in com- 
bination with revision of vitrectomy for intrac- 
table retinal detachment and advanced prolif- 
erative vitreoretinopathy. A visual acuity of 
5/200 or better was attained in 22 eyes at six 
months (47%), 17 eyes at one year (36%), and 14 
eyes at two years (30%). Of eyes that were 
completely attached posterior to the buckle at 
six months, 77% remained attached at two 
years. In those eyes that were attached at six 
months, corneal decompensation was the most 
frequent cause of a loss of vision between six 
months and two years. Silicone oil was re- 
moved in 22 eyes (47%). 


THE USE OF SILICONE OIL in the treatment of 
complicated retinal detachments has been the 
subject of renewed interest.'* Long-term 
follow-up of the early techniques of silicone oil 
surgery, however, demonstrated a high inci- 
dence of late complications"! and poor visual 
results.’ Modern techniques combining vi- 
trectomy and membrane peeling with silicone 
oil injection have produced encouraging short- 
term results in complex retinal detachments.**” 
The long-term effects of these techniques, how- 
ever, remain controversial. The purpose of this 
report is to provide a two-year follow-up on 
those eyes that were anatomically successful 
six months after vitrectomy with silicone oil 
injection. 
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Material and Methods 


The records of all patients at the Duke Eye 
Center between August 1981 and August 1984 
with recurrent retinal detachment with prolif- 
erative vitreoretinopathy of grade C3 or greater 
in whom revision of vitrectomy with silicone oil 
injection was performed were reviewed. Eyes 
with retinal detachment that resulted from 
penetrating ocular trauma, giant retinal tears, 
or proliferative diabetic retinopathy were ex- 
cluded. Of the 57 patients with a potential for a 
two-year follow-up, 47 patients had complete 
six-month, one-year, and two-year examina- 
tions and constitute the database for this re- 
port. 

All eyes had a complete preoperative ocular 
examination including visual acuity testing, 
measurement of intraocular pressure, slit-lamp 
examination, and contact lens and binocular 
indirect ophthalmoscopy. The retinal detach- 
ment was graded with respect to the degree of 
proliferative vitreoretinopathy according to the 
Retina Society classification.’ Follow-up visits 
were scheduled six, 12, and 24 months after 
surgery. At each follow-up visit, a complete 
examination was performed. Anatomic success 
was defined as complete retinal reattachment 
posterior to the encircling scleral buckle. 


Results 


In 42 of the 47 eyes (89%) the ocular media 
were clear enough to assess the status of the 
retina. The retina was noted to be entirely 
reattached posterior to the encircling scleral 
buckle at the six-month follow-up examination 
in 31 of these 42 eyes (74%). In five of the 31 
eyes (16%) with an attached retina, one or more 
additional retinal operations had been per- 
formed before the six-month examination. Of 
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the 31 eyes with attached retinas at six months, 
27 retinas (87%) were also completely attached 
posterior to the encircling scleral buckle at the 
12-month follow-up examination, and 24 (77%) 
at the two-year follow-up examination. Over- 
all, at the 24-month examinations 27 of the 42 
eyes (64%) in which the retina could be visual- 
ized were successfully reattached (Fig. 1). 
There was a gradual decrease in visual acuity 
between six months and two years after silicone 
injection. A visual acuity of 5/200 or better was 
achieved in 22 of 47 eyes (47%) at six months, in 
17 eyes (36%) at one year, and in 14 eyes (30%) 
at two years (Fig. 2). Overall, visual acuity 
improved in ten eyes from the six-month to the 
two-year follow-up, stayed the same in 15 eyes, 
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Fig. 1 (Sell and associates). Per- 
centage of retinas successfully re- 
attached posterior to the encircling 
scleral buckle at six-month, one- 
and two-year visits after silicone oil 
surgery. 


and deteriorated in 22 of the 47 eyes. Of those 
31 eyes considered anatomically successful at 
six months, visual acuity at two years was 
better in eight eyes (26%), the same in nine 
eyes (29%), and worse in 14 eyes (45%) than the 
visual acuity measured at six months. Factors 
accounting for the decrease in visual acuity 
between six months and two years noted in the 
14 eyes included the following: late corneal 
decompensation (eight eyes), progressive mac- 
ular pucker (two eyes), recurrent retinal de- 
tachment (one eye), severe cataract (one eye), 
and unexplained visual loss (two eyes). 
Silicone oil was removed in 22 of the 47 eyes 
(47%). The time of silicone oil removal from 
injection ranged from three days to 26 months 


Fig. 2 (Sell and associates). Per- 
centage of eyes with visual acuity 
better than or equal to 5/200 at 
six-month, one- and two-year visits 
after silicone oil surgery. 
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with an average of 6.2 months. Fourteen of the 
22 eyes underwent silicone oil removal within 
four months of injection, while the remaining 
eight eyes underwent silicone removal after 
four months. Of the 19 eyes that were com- 
pletely reattached posterior to the buckle at the 
time of silicone removal, only two eyes (11%) 
developed postoperative recurrent retinal de- 
tachment. All three eyes with partial retinal 
detachment posterior to the encircling scleral 
buckle at the time of silicone removal devel- 
oped a total retinal detachment postopera- 
tively. 

Corneal decompensation had occurred by the 
six-month examination in eight eyes (17%), 
within 12 months in 14 eyes (30%), and by 24 
months in 20 of the 47 eyes (43%) (Fig. 3). Only 
two eyes underwent inferior peripheral iridec- 
tomy as described by Ando,” most procedures 
being done before the advent of this technique. 
Two eyes underwent penetrating keratoplasty 
at the time of silicone oil removal and one 
additional eye received a superficial keratecto- 
my without removal of the oil. Corneal decom- 
pensation usually was associated with exten- 
sive and prolonged contact of the silicone oil 
with the corneal endothelium. A barrier be- 
tween the silicone oil and the cornea afforded 
by the crystalline lens or an intact posterior 
lens capsule markedly reduced the likelihood 
of corneal decompensation, with corneal opaci- 
fication noted in only one of nine eyes with 
such a barrier. 

The relationship between the timing of sili- 
cone oil removal and the development of corne- 
al decompensation was investigated. Six of the 
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14 eyes (43%) undergoing early silicone remov- 
al (before four months) and four of the eight 
eyes (50%) in which the silicone oil was re- 
moved after four months developed corneal 
decompensation. 

Four eyes remained phakic with clear lenses 
at the end of the primary silicone oil procedure. 
All of these patients had developed a cataract 
by the two-year follow-up examination, with 
three of the four lenses becoming cataractous 
within the first six months after surgery. 

Increased intraocular pressure above 25 mm 
Hg was present at the six-month examination 
in one eye (2%), at one year in zero eyes, and at 
two years in five of the 47 eyes (11%). Hy- 
potony was a more common finding. The intra- 
ocular pressure was less than 5 mm Hg in six 
eyes (13%) at six months, five eyes (11%) at one 
year, and in 12 of the 47 eyes (26%) at two 
years. There was no correlation with anatomic 
or visual outcome between normotensive and 
hypotonous eyes. 

Two of the 47 eyes were enucleated between 
six months and two years after the silicone oil 
procedure. Both of these operations were per- 
formed because the patients had no useful 
vision and chronic ocular pain. 


Discussion 


The use of silicone oil in conjunction with 
sophisticated vitreous surgical techniques has 
allowed retinal reattachment in some eyes pre- 
viously considered unsalvageable.** Despite 


Fig. 3 (Sell and associates). Per- 
centage of eyes with corneal de- 
compensation at six-month, one- 
and two-year visits after silicone oil 
surgery. 
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encouraging short-term results, the potential 
long-term complications associated with the 
use of liquid silicone have led some investiga- 
tors to recommend against its clinical use.!%!1š In 
this study, we analyzed the six-month, one- 
year, and two-year data on patients undergoing 
silicone oil injection in combination with vitrec- 
tomy for recurrent retinal detachment compli- 
cated by advanced proliferative vitreoretinopa- 
thy in order to correlate the short-term 
anatomic and visual results with those over a 
more extended follow-up period. 

The retina was completely reattached poste- 
rior to the encircling scleral buckle in 31 of the 
42 eyes (74%) in which media clarity allowed 
retinal examination at six months after the 
silicone oil procedure. As 24 of these 31 retinas 
(77%) were still attached through the two-year 
follow-up examinations, we conclude that, in 
general, the early anatomic successes achieved 
with silicone oil are well maintained with long- 
er follow-up. 
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Despite the relatively low fall-off in retinal 
reattachment between six and 24 months, we 
did note a significant progressive loss of visual 
function during this period. In those 31 eyes in 
which the retina was attached posterior to the 
buckle at six months, stabilization or improve- 
ment in vision from the six-month to the two- 
year follow-up examinations occurred in 17 
(55%), while a decrease in visual acuity was 
noted in 14 (45%). Of the eyes that were suc- 
cessfully operated on and subsequently lost 
vision between six months and two years, cor- 
neal decompensation, rather than recurrent 
retinal detachment, glaucoma, hypotony, or 
cataract, was the primary cause (Table). This is 
in contrast to Chan and Okun’s series" in 
which the prominent cause of late visual failure 
was recurrent detachment. It is not possible to 
determine reliably whether or not any retinal 
toxicity secondary to silicone oil may have also 
played a role in the observed visual loss be- 
cause of our inability to detect accurately clini- 


TABLE 


PATIENTS WITH ANATOMIC SUCCESS AT SIX MONTHS WHO LOST VISUAL ACUITY 


VISUAL ACUITY CORNEAL STATUS RETINAL STATUS* 
PATIENT — REASON FOR DECREASED 
NO. 6 MO 12 MO 24 MO 6 MO 12 MO 24 MO 12 MO 24 MO VISUAL ACUITY 
1 20/400 20/400 5/200 Clear Slightly Slightly AT AT Macular pucker 
hazy hazy 
2 5/200 HM LP Slightly Hazy Hazy AT AT Corneal decompensation 
hazy 
3 CF CF HM Slightly Slightly Hazy AT AT Corneal decompensation 
hazy hazy 
4 20/200 CF HM Clear Slightly Hazy AT AT Corneal decompensation 
hazy 
5 CF CF HM Clear Clear Clear PDT DT Recurrent detachment 
6 5/200 CF CF Clear Hazy Hazy AT AT Corneal decompensation 
z 5/200 5/200 HM Clear Clear Clear AT AT Unknown 
8 HM HM LP Clear Clear Clear AT AT Unknown 
9 20/80 20/80 20/200 Clear Clear Slightly PDT AT Mild corneal decompensation 
hazy 
10 20/400 20/400 CF Slightly Hazy Hazy AT AT Corneal decompensation 
hazy 
11 HM HM LP Clear Clear Clear AT UK Dense cataract 
12 CF CF HM Slightly Slightly Hazy AT AT Corneal decompensation 
hazy hazy 
13 20/400 CF HM Slightly Slightly Hazy AT UK Corneal decompensation 
hazy hazy 
14 5/200 CF CF Clear Clear Clear AT DT Macular pucker 


*UK, unknown, could not determine; AT, attached posterior to buckle; PDT, partially detached posterior to buckle, macula on; and DT, 
detached posterior to buckle, macula off. 
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cal evidence of retinal toxicity in these compli- 
cated cases. 

Corneal decompensation eventually devel- 
oped during follow-up in 20 of the 47 eyes 
(43%). As most cases of corneal decompensa- 
tion were associated with silicone-corneal con- 
tact, efforts to keep the silicone oil away from 
the corneal endothelium are important. In this 
series surgery was performed before the ad- 
vent of the inferior iridectomy as described by 
Ando.” An inferior iridectomy reduces the pos- 
sibility of relative pupillary block by the sili- 
cone oil bubble, thus making forward move- 
ment of the silicone oil into the anterior 
chamber less likely. We suspect that our inci- 
dence of corneal decompensation and subse- 
quent visual loss will prove to be less in our 
more recent cases now that we routinely per- 
form an inferior iridectomy in aphakic and 
pseudophakic eyes. 

In our series silicone oil removal was per- 
formed in 22 of the 47 eyes (47%). Recurrent 
retinal detachment occurred in only two eyes 
(11%) when silicone oil was removed from an 
eye with complete retinal reattachment posteri- 
or to the encircling scleral buckle. Conversely, 
in all three eyes with partial retinal detachment 
posterior to the encircling scleral buckle at the 
time of silicone oil removal, total recurrent 
retinal detachment developed. We therefore 
recommend not removing the silicone oil in 
cases of partial retinal detachment unless fur- 
ther surgery can fully reattach the retina pos- 
terior to the buckle. 

Gonvers’ reported that the late complications 
of silicone oil were infrequent when the sili- 
cone oil was routinely removed six to eight 
weeks after injection. In our series there was no 
correlation with corneal clarity or stability in 
visual acuity when silicone oil was removed 
before or four months after injection. Only two 
patients with anatomic success had silicone oil 
removed before two months. Based on our 
data, we cannot determine the appropriate tim- 
ing or indications for silicone oil removal. 

Although the use of silicone oil allows suc- 
cessful retinal reattachment in some cases of 
otherwise intractable retinal detachment, the 
development of major long-term complications 
associated with progressive deterioration of 
visual function over time reinforces our belief 
that silicone oil should be reserved only for 
those cases of complex retinal detachment not 
amenable to conventional vitrectomy tech- 
niques. 
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Experimental Vitreous Replacement With 


Perfluorotributylamine 





Stanley Chang, M.D., Neal J. Zimmerman, M.D., Takeo Iwamoto, M.D., 
Robert Ortiz, B.A., and David Faris, M.D. 


Perfluorotributylamine, a liquid fluoro- 
chemical used in artificial blood substitution, 
was evaluated for potential application as a 
vitreous substitute having heavier density 
than saline. It was injected into the vitreous of 
38 rabbit eyes after mechanical vitrectomy or 
gas compression of the vitreous with per- 
fluoropropane. The eyes were observed for 
periods of up to five months. Clinically the 
liquid occupied the lower vitreous space but 
gradually dispersed into smaller fluorochemi- 
cal droplets. In the upper vitreous clusters of 
cells appeared within three to four weeks 
which precipitated on the posterior lens sur- 
face and in the cortical vitreous. In eyes with 
experimental retinal detachment perfluoro- 
tributylamine had physical properties which 
provided mechanical retinal tamponade. Its 
interfacial tension prevented passage through 
iatrogenic retinal breaks. Histopathologic 
findings showed irregularly shaped defects in 
the outer segment disks as early as two days 
after vitreous replacement. These changes ap- 
peared to reverse if perfluorotributylamine 
was removed after two days. The cellular re- 
sponse in the vitreous consisted primarily of 
monocyte-derived macrophages capable of in- 
gesting fluorochemical (foam cells). 


PERFLUOROCARBON GASES have been demon- 
strated to be effective vitreous replacements in 
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the management of complicated retinal detach- 
ment with vitreous surgery.'* These gases are 
stable and inert. Liquid perfluorochemicals 
have physical characteristics potentially useful 
for vitreous replacement. To date few reports 
on the use of these substances for vitreous 
substitution are available.** 

Perfluorotributylamine is a liquid perfluoro- 
chemical used for artificial blood replacement 
because of its high oxygen solubility. This clear 
liquid is immiscible with water and has low 
viscosity at body temperature. Its specific grav- 
ity is higher than that of saline and fluorosili- 
cone oil. The interfacial tension of this liquid in 
saline is comparable to that of silicone oil in 
saline. For blood substitution, perfluorotribu- 
tylamine is emulsified using Pluronic-68 or 
phospholipid as the suspending medium. Ex- 
tensive investigations concerning the applica- 
tion of this emulsion for blood substitution 
experimentally and clinically have been report- 
ed.‘"' Because the material appears to be well 
tolerated systemically, we became interested in 
its potential application for vitreous replace- 
ment. This paper summarizes the clinical ob- 
servations and histologic findings in rabbit 
eyes after vitreous replacement with perfluoro- 
tributylamine. 


Material and Methods 


Perfluorotributylamine (Fig. 1) is manufac- 
tured by the electrofluorination of tributylam- 
ine (Simon’s process): 


(C.H), N= —> (CF)N 
Independent gas chromatographic analysis of 
several samples demonstrated a purity of great- 
er than 94% in all specimens. Other saturated 
fluorocarbons, by-products of the fluorination 
process, were also present in small amounts. 
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Cio FosN TABLE 1 
EYES UNDERGOING MECHANICAL VITRECTOMY 
M.W. 671 
OBSERVATION PERIOD 
C.F Specfic Gravity 1.89 NO. OF EYES (Mos) 
4Fg 
| Boiling Point 177°C 6 2 
N 
or W Surface Tension 16 dynes/cm ‘ s 
Refractive Index 1.29 7* 2 


Viscosity(25°C) 2.8 centistoke 
Fig. 1 (Chang and associates). Chemical structure 
and physical properties of perfluorotributylamine. 


Before ocular injection the material was filtered 
through a sterile 0.22-um millipore filter. 
Forty-one eyes of albino and pigmented rab- 
bits weighing 2 to 3 kg underwent evaluation of 
ocular tolerance with perfluorotributylamine. 
The material was placed into the vitreous after 
mechanical vitrectomy or expanding gas com- 
pression of the vitreous. Perfluorotributylam- 
ine was also injected into the anterior chamber 
to evaluate corneal tolerance. Mechanical vit- 
rectomy was performed in 38 rabbit eyes. Gen- 
eral anesthesia was induced by intramuscular 
injection of 35 mg/kg of body weight of keta- 
mine and 5 mg/kg of body weight of xylazine. 
The rabbit eye was gently proptosed. Two 20- 
gauge sclerotomy incisions were made in the 
inferior quadrants 2 to 3 mm posterior to the 
corneoscleral limbus. One sclerotomy was used 
for combined illumination and infusion; the 
Ocutome probe was inserted in the other scle- 
rotomy. Sodium fluorescein was used to stain 
the vitreous at the onset of surgery. The vitre- 
ous was removed as completely as possible. In 
12 eyes at completion of the vitrectomy 1.0 to 
1.5 ml of perfluorotributylamine was infused 
into the vitreous as saline was aspirated. This 
usually resulted in 40% to 75% replacement of 
the vitreous volume. In another group of seven 
eyes, an iatrogenic retinal tear was created 
inferiorly and the infusion flow was directed 
through the tear to detach the retina. An air- 
fluid exchange was performed to flatten the 
retina and perfluorotributylamine was infused 
into the vitreous space. At the completion of 
vitrectomy, the sclerotomy incisions were 
closed with mattress sutures of 9-0 nylon and 
gentamicin 0.5% was applied topically. Nine- 
teen control eyes were operated on. The vitre- 
ous was replaced using lactated Ringer's solu- 
tion. Seven of these eyes also underwent the 
experimental retinal detachment as described 
above but without perfluorotributylamine re- 


*Experimental retinal detachment. 


placement. The eyes were examined clinically 
for periods ranging from two to five months 
(Table 1). All rabbits in the experimental retinal 
detachment group were observed for two 
months. 

In eyes that underwent expanding gas vitre- 
ous compression, after general anesthesia with 
ketamine and xylazine intramuscularly, 0.4 ml 
of perfluoropropane gas was injected into the 
vitreous using a 30-gauge needle in the 5 
o'clock meridian, 3 to 4 mm posterior to the 
corneoscleral limbus. The central retinal artery 
was monitored with indirect ophthalmoscopy. 
The gas bubble expanded over the next two to 
three days. When the gas bubble occupied 
more than two thirds of the vitreous space, the 
rabbit was anesthetized again and a gas-fluid 
exchange was performed using two 30-gauge 
needles inserted through the sclera superiorly. 
As the perfluorotributylamine was injected into 
the vitreous through one needle, the other 
needle allowed the exit of gas. In 19 eyes, 0.9 to 
1.4 ml of perfluorotributylamine was used. In 
four eyes that were used as controls balanced 
salt solution was injected. Topical gentamicin 
solution was applied to the eye at the end of the 
procedure. The eyes were observed for periods 
ranging from two days to four months (Table 2). 
In four eyes, after two days most of the per- 
fluorotributylamine was aspirated from the vit- 





TABLE 2 
EYES UNDERGOING GAS COMPRESSION 
VITRECTOMY 
NO. OF EYES OBSERVATION PERIOD 

8 2 days 
4 1 mo 
2 3 mos 
5 4 mos 


SS 


Vol. 103, No. 1 


Vitreous Replacement With Perfluorotributylamine 31 





reous and replaced by balanced salt solution 
using a technique similar to the one described 
above. Usually a few small bubbles of per- 
fluorotributylamine remained. The eyes were 
enucleated two weeks later. 

Anterior chamber tolerance of perfluorotri- 
butylamine was calculated in four eyes. Under 
general anesthesia a small corneal limbal inci- 
sion was made using a Beaver 75 blade, allow- 
ing passive exit of aqueous humor from the 
anterior chamber. A 26-gauge needle was used 
to inject perfluorotributylamine into the ante- 
rior chamber. In one eye the anterior chamber 
volume was completely replaced with per- 
fluorotributylamine. In three eyes, 0.15 to 0.2 
ml of perfluorotributylamine was injected into 
the anterior chamber to occupy approximately 
50% to 60% of its volume. The eyes were ob- 
served clinically for three months. 

Each group of rabbit eyes was examined clini- 
cally with indirect ophthalmoscopy daily for 
the first two weeks, three times a week for the 
next four weeks, and weekly thereafter. Slit- 
lamp examination was performed at regular 
intervals to look for inflammation or cataract. 
In eyes undergoing anterior chamber replace- 
ment with perfluorotributylamine, slit-lamp 
examination was performed weekly. Pneumo- 
tonometry was used to measure intraocular 
pressure every two weeks in the gas vitrectom- 
ized eyes. In eyes that underwent anterior 
chamber replacement intraocular pressure was 
recorded every other day for the first two 
weeks and monthly thereafter. At each exami- 
nation the level of the perfluorochemical and 
the degree of dispersion of the perfluorotribu- 
tylamine were recorded. Additionally, media 
changes in the cornea, lens, and vitreous were 
recorded. Vitreous inflammatory changes were 
graded at four levels: none, fine cells, cellular 
precipitates and clusters, and complete opacifi- 
cation not allowing visualization of the fundus. 
The status of the retina was also recorded. For 
eyes that underwent vitreous replacement the 
clinical observations were made from two days 
to five months. The animal was then anesthe- 
tized, and the eyes were enucleated for light 
and transmission electron microscopy. 

Immediately after enucleation the globe was 
sectioned under the dissecting microscope. 
Each eye was divided into superior and inferior 
portions, and each portion was subdivided into 
two or three smaller segments that included 
choroid and sclera. Sections of the retina in 
contact with the perfluorochemical inferiorly 
were then compared with sections of retina 


located in the superior retina not in contact 
with perfluorochemical. Twenty-two eyes that 
underwent vitreous replacement with perflu- 
orotributylamine were studied with transmis- 
sion electron microscopy. Tissue preparation 
techniques have been previously described.” 
The tissue was fixed in 3.5% glutaraldehyde 
with phosphate buffer (pH 7.4) followed by 
post-fixation with 1% osmium tetroxide in ver- 
onal buffer (pH 7.4) with sucrose (Caulfield 
method). The tissue was then dehydrated with 
graded alcohol and imbedded in resin. Sections 
that were 1 um thick were cut and stained with 
azure I]-methylene blue for preliminary exami- 
nation by light microscopy. Thin sections were 
double stained with uranyl acetate and lead 
citrate for study by transmission electron mi- 
croscopy. An additional six eyes were prepared 
for light microscopy only. They were fixed in 
10% formalin, embedded in paraffin, sec- 
tioned, and stained with hematoxylin and 
eosin. Ten control eyes were also studied using 
the same preparation techniques. 


Results 


Because the clinical observations in eyes that 
underwent mechanical vitrectomy and eyes 
that underwent gas vitreous compression were 
similar, the clinical observations were com- 
bined. The degree of vitreous replacement 
ranged from 40% to 90% with the gas compres- 
sion group usually having larger volumes of 
the vitreous replaced. 

The amount of postoperative inflammation in 
eyes receiving perfluorotributylamine was sim- 
ilar to that in control eyes, and usually subsid- 
ed within five days. Initially the perfluorotribu- 
tylamine remained in one large clear bubble 
that occupied the inferior portion of the vitre- 
ous space. By seven days after surgery in some 
eyes the perfluorotributylamine bubble started 
to disperse into smaller droplets, usually at the 
fluorochemical-liquid vitreous meniscus. This 
process occurred less rapidly in eyes with more 
complete replacement of the vitreous by per- 
fluorotributylamine. By ten to 14 days after 
surgery all eyes had some degree of dispersion 
of the bubble. The formation of smaller drop- 
lets continued for four to six weeks, at which 
time the entire volume of perfluorotributylam- 
ine had a “‘fish-egg’’ appearance similar to 
injected gas bubbles but with a higher density 
than saline. From this initial period through 
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Fig. 2 (Chang and associates). Top left, Normal rabbit eye with normal outer segments (x 9,500). Top right, 
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Rabbit eye with perfluorotributylamine for two days showing mild “moth-eaten” phenomenon in outer 
segment. Moth-eaten phenomenon appears as irregularly shaped defects in the outer segments. The cell 
membrane of the outer segment appears ruptured (arrow) (x 9,500). Bottom left, Rabbit eye with perfluorotribu- 
tylamine for four months showing prominent moth-eaten phenomenon of outer segments (x 9,000). Bottom 
right, Rabbit eye with removal of most of the perfluorotributylamine after two days and enucleated two weeks 
later. Outer segments appear normal with minimal moth-eaten phenomenon changes (arrow) (x 9,500). 
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the five-month follow-up period the size of the 
droplets appeared to be stable. 

Three to four weeks after surgery cells were 
usually observed in the fluid vitreous above the 
perfluorotributylamine meniscus. They tended 
to cluster on the posterior lens surface and in 
the residual cortical vitreous. These cellular 
aggregates increased in number as time pro- 
gressed. In some eyes three to four months 
after surgery these aggregates were so dense 
on the posterior surface of the lens that fundus 


detail was difficult to visualize. It was still | 


possible to see some fundus details through the 
fluorocarbon droplets. At four months retinal 
detachments were observed in two eyes (6.5%): 
one had undergone mechanical vitrectomy and 
the other had undergone gas vitreous compres- 
sion. When retinal detachments were found, 
their extent was limited to the area of the retina 
not tamponaded by fluorochemical. A total reti- 
nal detachment was also observed four months 
postoperatively in one control eye (6.3%) that 
had mechanical vitrectomy. 

In eyes with experimental retinal detach- 
ment, the retinas in all seven eyes with per- 
fluorotributylamine were reattached through- 
out the two months of observation. Of seven 
control eyes receiving lactated Ringer’s solu- 
tion, the retina was detached in three eyes. 
Pigmentary changes surrounded the tears in 
both experimental and control eyes and were 
believed to be a result of surgical injury. 

The intraocular pressure remained normal 
throughout the period of observation for all 
rabbits undergoing vitreous replacement. The 
lens usually remained clear. In eyes undergo- 
ing gas vitreous compression posterior subcap- 
sular opacities were occasionally observed 
when a large gas bubble was present. These 
usually cleared after fluorocarbon-gas_ ex- 
change. In some eyes at three months faint 
posterior subcapsular opacities could be seen 
in the inferior portion of the lens where there 
had been prolonged contact with perfluorotrib- 
utylamine. These opacities were not severe 
enough to prevent visualization of the fundus. 
There were mature cataracts in two experimen- 
tal eyes, one appearing at one month and the 
other at three months. Two additional eyes (one 
experimental and one control) developed pro- 
gression of focal cataracts which were associat- 
ed with surgical manipulation. 

When placed into the anterior chamber, per- 
fluorotributylamine stimulated little inflamma- 
tion. In three eyes with 50% to 60% replace- 
ment of the anterior chamber volume there was 
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no evidence of cells or flare. The pupil dilated 
freely without posterior synechiae. At two 
weeks localized stromal edema was observed 
inferiorly in the area of endothelial contact by 
fluorochemical. Wide-field specular microsco- 
py showed occasional loss of endothelial cells 
with the remaining cells maintaining their nor- 
mal structure. The superior corneal endotheli- 
um was normal. The perfluorotributylamine 
gradually separated into smaller droplets and 
by three months the fluorochemical only occu- 
pied 20% of the anterior chamber volume. By 
this time the corneal edema had cleared. In the 
one eye in which the anterior chamber was 
completely replaced by fluorochemical, the in- 
traocular pressure rose to 40 mm Hg during the 
first week after surgery and then returned to 
normal without treatment. Ten days postopera- 
tively corneal stromal edema with loss of trans- 
parency was present. By three months postop- 
eratively, the superior cornea had cleared with 
the entire inferior cornea remaining opaque 
with pannus formation. 

Histopathologic observations—Iwo days 
after vitreous replacement, irregularly shaped 
defects in the outer segment disks, which we 
referred to as the “moth-eaten” phenomenon, 
were frequently found in both the superior and 
inferior retina (Fig. 2). At higher magnification, 
the cell membrane surrounding the outer seg- 
ment appeared disrupted while the lamellar 
membranes of the disks were well preserved. 
These changes were not seen in control eyes 
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Fig. 3 (Chang and associates). Rabbit eye with 
perfluorotributylamine for two days. Light micro- 
graph of normal retina except for a few monocytes 
(arrow) in the vitreous (methylene blue-azure II 
stain, x 310). 
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Fig. 4 (Chang and associates). Top left, Rabbit eye with perfluorotributylamine for three months showing a 
large cluster of foam cells containing fluorochemical droplets. They were attached to the inner retinal surface 
(x 1,500). Top right, Higher magnification of foam cells showing typical features of macrophages containing 
rough-surfaced endoplasmic reticulum (re), small vesicles (v), and lysosomes (ly) in the cytoplasm (x 8,000). 
Bottom left, Rabbit eye with perfluorotributylamine for three months. A foam cell containing melanin granules 
in the cytoplasm (x 9,500). Bottom right, Rabbit eye with perfluorotributylamine for three months. There is a 
focal preretinal proliferation of the Muller cell (MC) through a break in the internal limiting membrane (arrow). 
Fluorochemical droplets are also engulfed in this glial portion (x 18,000). 
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Fig. 5 (Chang and associates). Rabbit eye with 
perfluorotributylamine for three months. There is a 
decreased number of photoreceptor nuclei in the 
outer nuclear layer (arrow) underneath a large clus- 


ter of foam cells (methylene blue-azure II stain, 
x 310). 





(Fig. 2). In eyes exposed to perfluorotributyl- 
amine for longer periods of time, these changes 
tended to be more prominent (Fig. 2), but no 
correlation could be made with the duration of 
fluorochemical replacement and the severity of 
these changes. Four eyes in which most of the 
perfluorotributylamine was removed after two 
days and then enucleated two weeks later ex- 
hibited little or no moth-eaten phenomenon, 
suggesting a reversibility of this change. 

Two days after surgery occasional monocytes 
were seen near the inner retinal surface (Fig. 3). 
Later, foam cells (macrophages that had phago- 
cytosed fluorochemical droplets) were regular- 
ly found in the vitreous as well as on the inner 
retinal surface (Figs. 4-6). They were more 
numerous in the inferior retina. The majority of 
these cells had features of macrophages de- 
rived from monocytes (Fig. 4), but a few other 
foam cells contained melanin granules in the 
cytoplasm, suggesting that they originated 
from the pigment epithelium (Fig. 4). Mono- 
cytes and foam cells represent inflammation 
but in most cases no other inflammatory cells 
were found in the retinal tissues. In some 
cases, usually three and four months after sur- 
gery, there were changes in the inferior retina 
under a large cluster of foam cells attached at 
the inner retinal surface, including (1) a de- 
creased number of photoreceptor nuclei in the 
outer nuclear layer (Fig. 5) and (2) occasional 
“drop-down” of some photoreceptor nuclei 
from the outer nuclear layer into the rod and 
cone layer (Fig. 6). In one eye at three months 


after mechanical vitrectomy a small area of 
preretinal glial proliferation was found. It was 
associated with proliferation of Müller cells 
through a break in the internal limiting mem- 
brane (Fig. 4). These glial cells also contained 
fluorochemical droplets. 

Vacuolar changes, usually focal edema of 
Miller cells, were frequently observed in the 
inner retinal layer of both the superior and 
inferior retina. These changes were less promi- 
nent but also observed in both control eyes and 
occasionally observed in normal unoperated on 
eyes. Their pathologic significance is uncertain. 


Discussion 


Perfluorotributylamine has physical charac- 
teristics which are desirable as a vitreous sub- 
stitute. The specific gravity is greater than that 
of saline, providing an excellent mechanical 
tamponade. The surface tension is also low, 
resulting in a high interfacial tension with sa- 
line and limiting its passage through retinal 
breaks. It is optically clear with a refractive 
index near that of saline (1.29). Its low viscos- 
ity allows convenient delivery and removal 
through microsurgical instrumentation. In ex- 
perimental retinal detachments, the retinal 
tamponade effect appeared to close the tear 
and maintain apposition of the retina to the ret- 
inal pigment epithelium. Perfluorotributyl- 
amine did not appear to pass through small 
retinal breaks. Perfluorotributylamine could be 
easily injected through 30-gauge needles and 
removed with 25-gauge needles using tech- 
niques similar to those described for outpatient 
fluid-gas exchange.” 

The biologically inert nature of perfluorotri- 
butylamine has been demonstrated both in tis- 
sue culture and in experimental and human 
clinical evaluation with artificial blood substi- 
tution. Rosenberg’ and Keese and Giaever” 
have grown various cell lines in tissue culture 
on the fluorochemical interface using per- 
fluorotributylamine. The type of cell influenced 
the pattern of growth observed. HeLa cells 
were able to spread along the interface and 
embryonic liver and kidney cells growing in 
aggregates because of their inability to attach to 
the fluorochemical substrate. In vivo evalua- 
tion of perfluorotributylamine for artificial 
blood substitution showed prolonged retention 
of the fluorochemical droplets in the reticulo- 
endothelial system, liver, and spleen. These 
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Fig. 6 (Chang and associates). Rabbit eye with perfluorotributylamine for four months. Light micrograph 
showing “drop-down” from the outer nuclear layer into the rod and cone layer (inset, arrow). Large clusters of 
foam cells near the retinal surface and vacuoles in the inner retinal layer are also noted (methylene blue-azure II 
stain, X310). Electron micrograph of a dropped photoreceptor indicating that the nucleus (DP) has passed 
through the external limiting membrane (arrows) into the inner segment layer. Some photoreceptor nuclei were 
located farther below the external limiting membrane (Xx 11,000). 


changes did not result in any adverse systemic 
effects.” 

Over the short term (two days), there ap- 
peared to be an excellent ocular tolerance 
of perfluorotributylamine. The moth-eaten 
changes may result from the attraction of mem- 
brane phospholipids or proteins to adsorb onto 
the surface of the fluorochemical, resulting in 
damage to the outer segment cell membrane. 
Similar but less severe changes have been de- 


scribed in rabbit eyes six months after vitreous 
replacement with silicone oil. These changes 
in the outer segments of the photoreceptors 
appear to reverse after removal of fluoro- 
chemical with normal regeneration of outer seg- 
ment disks. Because the human retina is three 
times thicker than the rabbit retina, further 
experiments are necessary to determine wheth- 
er the retina of higher species can be similarly 
affected. 
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As perfluorotributylamine remained in the 
eye, it changed from one large droplet into 
smaller droplets. At four weeks it had a “fish- 
egg” appearance. Over this period of time the 
interfacial tension may be changed by sub- 
stances in the vitreous fluid which are ad- 
sorbed at the fluorochemical-liquid vitreous in- 
terface. The fish-egg appearance results when 
equilibrium is achieved between the van der 
Waal’s forces, which tend to prevent emulsifi- 
cation, and the interfacial tension. The adsorp- 
tion of materials at the fluorochemical interface 
may also enhance macrophage phagocytosis of 
perfluorotributylamine. Residual impurities in 
the fluorochemical may possibly act as surfac- 
tants that facilitate emulsification. The nature 
of biologic substances preferentially adsorbed 
to fluorochemicals is not yet known. 

Perfluorotributylamine is a poor material for 
long-term vitreous replacement because of the 
dispersion, foam cell response, and the photo- 
receptor toxicity observed in the rabbit eye 
when placed in the vitreous for periods greater 
than two weeks. However, its unique proper- 
ties, which are unavailable in presently used 
vitreous substitutes, warrant consideration for 
use as an intraoperative tool. The potential 
retinal toxicity is minimal in this clinical situa- 
tion and probably is outweighed by the poten- 
tial benefits. The higher density and adequate 
surface tension will probably enhance the in- 
traoperative management of giant retinal tears 
and retinal detachment with proliferative vitre- 
oretinopathy. The boiling point is sufficiently 
high so that endophotocoagulation can be per- 
formed with little risk of vaporization. The 
perfluorotributylamine is of low viscosity and 
can be removed from the eye easily at the end 
of the surgical procedure and replaced by a 
long-term vitreous substitute. 

Other liquid perfluorochemicals have physi- 
cal properties similar to perfluorotributylam- 
ine. Some of these compounds consist of 
carbon-fluorine atoms only, without hetero- 
atoms such as nitrogen or oxygen. Vitreous 
replacement by perfluoromethyldecalin’? and 
E-15 fluoroether compounds’ have been previ- 
ously reported. Perfluoromethyldecalin ap- 
peared to be well tolerated. In the latter report, 
the fluorochemical prepared for industrial use 
was probably not of sufficient purity for bio- 
logic application. Comparative studies of 
the efficacy and ocular tolerance of various 
other liquid fluorochemicals are currently 
in progress. 
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Low Viscosity Liquid Fluorochemicals in Vitreous Surgery 





Stanley Chang, M.D. 


Low viscosity liquid fluorocarbons have 
physical properties potentially useful as intra- 
operative adjuncts during vitreous surgery for 
complicated retinal detachments. These sub- 
stances are optically clear, have specific gravi- 
ty greater than that of water, and interfacila 
tension properties similar to those of silicone 
oil. In four patients who had complicated reti- 
nal detachments I used perfluorotributylamine 
and perfluorodecalin during vitreous surgery. 
Two giant retinal tears were flattened intraop- 
eratively without turning the patient into the 
prone position. In two patients with severe 
proliferative vitreoretinopathy, perfluoro- 
tributylamine allowed adequate retinal tam- 
ponade and avoided a posterior retinotomy for 
internal drainage of subretinal fluid. Endo- 
photocoagulation was applied. 


IN THE MANAGEMENT Of complicated retinal 
detachments, a satisfactory vitreous replace- 
ment that is denser than saline has yet to be 
found. Sodium hyaluronate has been used clin- 
ically, but it lacks adequate interfacial tension 
and can cause severe postoperative glauco- 
ma.! Experimental results in animal models 
using liquid fluorochemicals, such as per- 
fluorotributylamine and perfluorodecalin, as 
vitreous substitutes have shown that these 
substances are unsatisfactory for long-term re- 
placement because of a marked foam cell re- 
sponse in the vitreous and dispersion of the oil 
into smaller droplets.*® However, perfluor- 
otributylamine appears relatively well tolerated 
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when placed in the rabbit eye for periods of up 
to one week.’ The low viscosity, high density, 
and desirable interfacial tension properties that 
characterize these liquids are ideal for use as an 
intraoperative tool during vitrectomy. The 
techniques for intraoperative use and observa- 
tions in four patients are reported here. 


Material and Methods 


Medical grade perfluorotributylamine and 
perfluorodecalin were used for temporary me- 
chanical tamponade during vitrectomy in four 
patients. Prior to use the liquids were filtered 
through two 0.22-um millipore filters. 

Liquid fluorochemicals were used in patients 
with retinal detachment associated with ad- 
vanced proliferative vitreoretinopathy or with 
giant retinal tears requiring vitreous surgery. 
The decision to use liquid fluorochemicals was 
made intraoperatively to stabilize the retina 
mechanically for additional membrane delami- 
nation or peeling, and when a posterior retinot- 
omy to aspirate subretinal fluid during fluid- 
gas exchange was required. In patients with 
giant retinal tears liquid fluorochemicals were 
used to avoid turning the patient into the prone 
position during surgery. All patients except 
Patient 4 had had previous surgery for retinal 
detachment. 


Case Reports 


Case 1 

A 10-year-old girl was referred with an evert- 
ed 330-degree giant retinal tear in the right 
eye. She had undergone lensectomy, vitrec- 
tomy, and scleral buckling with sulfur hexa- 
fluoride tamponade and cryotherapy two weeks 
before referral. After initial success, the retina 
redetached as the gas bubble resorbed. The 
tear extended from the 9 o’clock to the 8 
o’clock meridians. Fixation of the inferior reti- 
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na with retinal tacks and silicone oil tamponade 
were planned for the second procedure. During 
the operation, the retinal tacking device mal- 
functioned and extensive bleeding developed 
from a peripheral retinal vessel. Hemostasis 
was achieved with endodiathermy. The tear 
was gently mobilized and sodium hyaluronate 
was used to try to prevent posterior slippage. 
Attempts to flatten the tear under gas were 
unsuccessful because of slippage. Before turn- 
ing the patient into the prone position for 
fluid-air exchange, perfluorotributylamine was 
used. As the liquid was injected over the optic 
disk and up to the edges of the retinal tear, the 
retina completely unfolded and flattened. 
Endophotocoagulation was performed 360 de- 
grees on the buckle through perfluorotributyla- 
mine. Fluid-air exchange was performed, re- 
moving the fluorochemical with the 20-gauge 
extrusion handpiece. Additional endophotoco- 
agulation was applied anteriorly on the buckle 
through air. In the air-filled eye, silicone oil 
was injected for long-term tamponade. On the 
first postoperative day, the retina was com- 
pletely attached. One month postoperatively, 
the retina redetached with extensive prolifera- 
tive vitreoretinopathy. 


Case 2 

A mentally retarded 42-year-old woman was 
referred for retinal detachment with prolifera- 
tive vitreoretinopathy in both eyes. She had a 
history of self-abuse with gradual loss of ambu- 
latory vision. A retinal detachment associated 
with a retinal dialysis from the 2 o’clock to the 4 
o’clock meridians was found in the left eye. 
Cryotherapy, a scleral buckle with drainage of 
subretinal fluid, and air injection were per- 
formed. There was initial successful retinal 
reattachment. However, eight weeks later the 
retina redetached because of proliferative vitre- 
oretinopathy. 

Extensive posterior synechiae prevented pu- 
pillary dilation and a lensectomy was neces- 
sary. The retina was totally detached in a 
closed funnel configuration (Retina Society 
Classification D3’). Periretinal membranes were 
peeled from the funnel, opening it and increas- 
ing retinal mobility centrally. Sodium hyaluro- 
nate was injected into the funnel in an attempt 
to spread open the detachment. However, as 
the membranes were peeled peripherally, the 
pulling forces tended to close the funnel. Per- 
fluorotributylamine was injected with a blunt 
20-gauge needle over the optic disk flattening 
the posterior retina until areas of residual trac- 


tion were visualized. Remaining posterior 
membranes were better visualized as the retina 
was held open by the perfluorotributylamine. 
As additional peripheral membranes were re- 
moved liquid fluorocarbon was added, which 
further flattened the retina. Anterior loop trac- 
tion was released working under the aqueous 
phase of the vitreous. The retinal tear extended 
from the 1 o'clock to the 4:30 o'clock meridians. 
As the retina flattened under fluorochemical, a 
small amount of subretinal hemorrhage initial- 
ly located around the optic disk and macula 
was displaced peripherally. The scleral buckle 
was revised by adding a 289-silicone exoplant 
along the inferior 180 degrees of the globe. 
Endophotocoagulation was applied 360 de- 
grees onto the scleral buckle. The retina ante- 
rior to the fluorocarbon interface was still par- 
tially elevated. Fluid-air exchange was used to 
flatten the anterior retina while removing the 
fluorocarbon completely. Under air additional 
endophotocoagulation was administered anter- 
iorly on the buckle. Silicone oil was injected for 
long-term tamponade because of poor compli- 
ance with head positioning. Two months post- 
operatively the retina remains attached. 


Case 3 

A 23-year-old woman was referred for retinal 
detachment with proliferative vitreoretinopa- 
thy in the left eye. After blunt trauma the 
patient was treated for retinal detachment with 
scleral buckling. A retinal dialysis from the 11 
o’clock to the 1 o’clock meridians was present. 
The retina did not flatten and drainage of sub- 
retinal fluid with air injection was performed 
one week later. Four weeks later, a recurrent 
retinal detachment with proliferative vitreoret- 
inopathy in a narrow funnel configuration 
(Retina Society Classification D2’) developed 
(Fig. 1). 

During surgery dense pigmented periretinal 
membranes were peeled from the retina poster- 
iorly. The retina became mobile as large sheets 
of membranes were removed to the periphery. 
No posterior retinal breaks were present. To 
avoid a posterior retinotomy for internal drain- 
age of subretinal fluid, perfluorotributylamine 
was injected over the optic disk. The retinal 
funnel opened and flattened, expressing sub- 
retinal fluid anteriorly through the retinal tear. 
The perfluorochemical was injected up to the 
level of the tear. Anterior membranes were 
removed when the retina was immobilized by 
the fluorochemical tamponade. Endophotoco- 
agulation was delivered on the buckle posterior 
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Fig. 1 (Chang). Case 3. Preoperative photograph of 
retinal detachment with proliferative vitreoretinopa- 
thy (Stage D2, Retina Society classification’). 


to the tear through the fluorochemical. Fluid- 
air exchange flattened the anterior retina 
against the buckle and additional endophoto- 
coagulation was applied 360 degrees anterior- 
ly. At the conclusion of the procedure the 
air-filled eye was flushed with a 20% 
perfluoropropane-air mixture. The retina has 
remained attached for two months (Fig. 2). 


Case 4 

A 13-year-old boy was referred with a giant 
retinal tear in the right eye. He had undergone 
cataract aspiration six years earlier for congeni- 
tal cataract. Subsequently he developed glau- 
coma. A filtering procedure was performed 
without complication two weeks before the de- 
velopment of retinal detachment. The superior 
giant tear extended from the 7:30 meridian to 
the 3 o’clock meridian. The tear was everted 
and immobile with the superior portion of the 
flap adherent to the inferior retina. 

Intraoperatively, the cortical vitreous was 
removed and the tear gently unfolded with 
bimanual instrumentation. Five milliliters of 
perfluorodecalin were infused over the optic 
disk. The retina immediately unfolded and flat- 
tened as the liquid fluorocarbon was injected 
up to the level of the tear. A broad 3.2 x 
6.4-mm grooved silicone explant was placed, 
encircling the globe. After placement of the 
scleral buckle endophotocoagulation was per- 
formed through perfluorodecalin 360 degrees 
on the buckle as described above. Photocoagu- 





Fig. 2 (Chang). Case 3. Two months postopera- 
tively the retina remains attached. Visual acuity is 
20/200. 


lation was added on the anterior crest of the 
buckle after fluid-air exchange removed all of 
the liquid fluorocarbon. At the end of surgery 
the retina was completely flattened under air 
and the eye was flushed with a 20% 
perfluoropropane-air mixture. 


Discussion 


The only vitreous replacement presently 
used in vitreous surgery that is denser than 
saline is sodium hyaluronate. It has been used 
frequently for retinal detachment surgery.*" 
The ability to open a narrow funnel retinal 
detachment during open-sky vitrectomy was 
recognized by Pruett, Schepens, and Swann.! 
Fitzgerald* reported the value of a 1% concen- 
tration of sodium hyaluronate in everting a 
rolled flap during vitrectomy for giant retinal 
tears. However, the 1% concentration has a 
specific gravity (1.036) similar to that of saline 
and the force of mechanical tamponade is 
weak. The solubility and lack of interfacial 
tension of sodium hyaluronate in saline are 
also undesirable physical characteristics. Its 
high viscosity (200,000 centistokes) makes it 
difficult to aspirate the material with small bore 
instruments, such as the tapered needle extru- 
sion handpiece. 

Low viscosity liquid fluorochemicals have de- 
sirable physical properties for use in vitreous 
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TABLE 
FORCE OF TAMPONADE EXERTED BY VARIOUS 
VITREOUS SUBSTITUTES 


TAMPONADE FORCE* 


VITREOUS SUBSTITUTE (G) 
Silicone oil 0.3 
Fluorosilicone oil 1.35 
Perfluorotributylamine 4.3 
Gas/air 5.15 


*“Tamponade force = density difference (vitreous substitute and 
fluid vitreous) x volume of vitreous substitute (5.0 ml) (Parel, 
unpublished data). 


surgery. Since the specific gravity is almost 
twice the density of water, they are excellent 
agents for retinal tamponade. The force exerted 
by 5 ml of perfluorotributylamine against the 
retina is 4.3 g (Table) using a formula suggested 
by Parel (unpublished data) to measure the 
force of tamponade exerted by a vitreous sub- 
stitute. Compared with other vitreous substi- 
tutes, this force is greater than that exerted by 
an equivalent volume of silicone oil or fluorosil- 
icone oil but less than that of air or gases 
(Table). In these patients, perfluorotributylam- 
ine provided an excellent tamponade by flat- 
tening the retina and displacing subretinal 
fluid anteriorly allowing exit through peripher- 
al retinal breaks. A posterior retinotomy for 
drainage of subretinal fluid was not required. 
Posterior retinal slippage of a giant retinal tear 
was avoided because of the higher density of 
the liquid fluorochemicals. The boiling point of 
perfluorotributylamine exceeds that of saline so 
that endophotocoagulation can be applied 
without intraocular vaporization. The refrac- 
tive index of perfluorotributylamine is 1.29. 
This small difference with that of saline allows 
excellent intraoperative visualization. Visibility 
is also enhanced because fluorochemicals are 
immiscible with blood. The interfacial tension 
of liquid fluorochemicals in water is slightly 
higher than that of silicone oils (56 as compared 
to 51 dynes/cm at 20 C). This difference will 
probably not be of clinical significance. Low 
viscosity fluorochemicals are usually in the 
range of 2 to 3 centistokes at 25 C. This charac- 
teristic favors removal through small gauge 
surgical instruments. Fluorochemicals are also 
immiscible with silicone oils, and the two 
substances form separate phases when mixed. 

Perfluorotributylamine and perfluorodecalin 
have similar physical properties. Miyamoto 


and associates’ have reported the experimental 
ocular tolerance of perfluoromethyldecalin. 
Perfluorodecalin may be advantageous over 
perfluorotributylamine because it consists sole- 
ly of carbon-fluorine atoms and does not 
contain a heteroatom (nitrogen). The higher 
boiling point of perfluorotributylamine is 
advantageous since it is less likely to vaporize 
during endophotocoagulation. The compara- 
tive efficacy and ocular tolerance of various 
other low viscosity fluorochemicals are current- 
ly under investigation in our laboratory. 

In proliferative vitreoretinopathy the remov- 
al of periretinal membranes is facilitated by the 
use of liquid fluorochemicals. The fluorochemi- 
cal is used after all visible posterior membranes 
are removed in order to spread open the de- 
tachment. This exposes any residual mem- 
branes that can then be more easily visualized 
and removed. After flattening the posterior 
retina, peripheral membranes in the region of 
the vitreous base can be approached more easi- 
ly working in the aqueous phase of the vitreous 
rather than through the fluorochemical (Fig. 3). 


The fluorochemical acts mechanically to stabi- 


lize the retina and to provide counterpressure 





Fig. 3 (Chang). The fluorochemical flattens the 
retina by displacing subretinal fluid through the 
retinal break. Residual posterior membranes are ex- 
posed and removed through fluorochemical. Man- 
agement of anterior loop traction is facilitated by the 
mechanical counterpressure assistance provided by 
liquid fluorochemical. 
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Fig. 4 (Chang). Left, Fluorochemical is injected over the optic disk to unroll the flap of a giant retinal tear. 
Right, Injection is continued until fluorochemical reaches the edge of the tear. 


as the membranes in the periphery are pulled 
and peeled. A similar technique working 
through silicone oil has been previously de- 
scribed by Scott’ and Zivojnovic, Mertens, and 
Peperkamp.” However, with a denser material 
it is less likely that the vitreous substitute 
would enter subretinally since most of the trac- 
tion from membrane peeling is exerted in the 
aqueous phase. During extensive membrane 
dissection in the region of the vitreous base, 
and with the ocular manipulation introduced 








"S 
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during scleral buckle revision, dispersion of the 
perfluorotributylamine bubble or migration 
subretinally was not observed. In this group of 
patients, perfluorotributylamine was used for 
the longest period of time in Patient 2, approxi- 
mately 90 minutes. 

Liquid fluorochemicals have sufficient densi- 
ty to flatten the retina as it is introduced over 
the retina. In these patients it was unnecessary 
to perform a posterior retinotomy for internal 
drainage of subretinal fluid. The subretinal 








Fig. 5 (Chang). Procedure for complete removal of fluorochemical. Left, During fluid-air exchange, the 
fluorochemical layer flattens making it difficult to aspirate the oil completely from the eye. Center, Residual 
fluorochemical can be removed by injecting a small amount of balanced salt solution, causing the oil to form 
round droplets. Right, These droplets can be removed using a flute needle. 
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fluid was displaced anteriorly and it exited 
through the retinal break. Intraoperative man- 
agement of giant retinal tears is facilitated since 
the tear can be unfolded and maintained in 
position without posterior slippage (Fig. 4). 
The entire surgical procedure can be performed 
with the patient in the supine position. The 
fluorochemical was injected to the level of the 
retinal break with residual retinal detachment 
anterior to fluorochemical. After release of all 
peripheral traction the anterior retina is best 
flattened by fluid-air exchange. 

Fluorochemical can be removed using a blunt 
20-gauge needle on a flute needle or extrusion 
handpiece. During fluid-air exchange the air- 
fluorocarbon meniscus flattens, resulting in a 
thin flat layer of residual fluorocarbon oil. This 
oil is easily removed by injecting 0.5 to 0.8 ml of 
balanced salt solution into the air-filled eye. 
The residual fluorocarbon oil then forms small 
round beads in saline which can be easily re- 
moved (Fig. 5). After fluid-air exchange, addi- 
tional endophotocoagulation should be applied 
to the anterior retina. The vitreous substitute 
chosen for long-term tamponade is then inject- 
ed into the air-filled eye. 

The intraoperative use of liquid fluorocar- 
bons requires further evaluation in multicenter 
clinical trials. Further investigation with other 
compounds for ocular tolerance and the devel- 
opment of new manufacturing and purification 
techniques of fluorochemicals for medical ap- 
plication will be necessary to develop the ideal 
substances for the management of complicated 
retinal detachments. 
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Drusen of the Optic Disk in Retinitis Pigmentosa 





Roger L. Novack, M.D., and Robert Y. Foos, M.D. 


To clarify the nature of mulberry-like ex- 
cresences of the optic disk, we histopathologi- 
cally studied the eye of a 66-year-old wom- 
an with retinitis pigmentosa. Examination 
showed that the optic nerve excresences were 
ordinary drusen and not hamartomas. There 
was a marked predisposition to mineralization 
of other intraocular structures. 


THERE IS A continuing controversy concern- 
ing the nature of the mulberry-like lesions of 
the optic disk in patients with retinitis pigmen- 
tosa. Some investigators consider the lesions to 
be astrocytic hamartomas, while others have 
identified them as ordinary drusen of the optic 
disk. The present report, which is based on a 
pathologic study of an eye from a 66-year-old 
woman with retinitis pigmentosa, supports the 
conclusions of the two prior histopathologic 
investigations. The mulberry-like masses of the 
optic disk are drusen, not hamartomas. Our 
case also showed a marked predisposition to 
mineralization of other intraocular structures. 


Case Report 


The patient, a 66-year-old woman, died of 
congestive heart failure. She had 11 siblings: 
four brothers and seven sisters. Three of her 
sisters developed retinitis pigmentosa al- 
though there was no history of retinitis pig- 
mentosa or other ocular disease in either side of 





Accepted for publication Sept. 29, 1986. 

From the Jules Stein Eye Institute and the School of 
Medicine, University of California, Los Angeles. This 
study was supported in part by Public Health Service 
Center Grant EY 00331; National Eye Institute research 
grant EY 00725; Research Manpower Award (Dr. Foos), 
Research to Prevent Blindness, Inc.; Research Grant-in- 
Aid (Dr. Novack), National Society to Prevent Blind- 
ness, New York; and research support (Dr. Novack), The 
Adler Foundation, Inc. 

Reprint requests to Robert Foos, M.D., Jules Stein Eye 
Institute, 800 Westwood Plaza, Los Angeles, CA 90024. 


the family. The patient was legally blind by age 
11 years and lost all light perception 15 years 
before her death. Two of her sisters became 
blind in their late 20s. The patient’s only child, 
a daughter now in her late 30s, has normal 
vision. 

Two years before the patient’s death, oph- 
thalmoscopic examination of both eyes showed 
bone spicule pigmentation in the entire extra- 
macular retina. There were attenuated retinal 
vessels and multiple small lesions over both 
optic nerves. Asteroid hyalosis was described 
in the vitreous. An electroretinogram per- 
formed before loss of light perception was 
noted as “markedly abnormal” on medical re- 
ports. 

The patient’s eyes were enucleated within 
three hours of death. The right eye was used in 
an attempt to develop a cell culture line by the 
cell biology group at our institution. The left 
eye was fixed for gross pathology and study by 
light and electron microscopy. Reported here 
are the findings of the optic disk by light mi- 
croscopy. 





Fig. 1 (Novack and Foos). Gross section of the optic 
nerve head. A ring of yellow hyaline globules is seen 
at the outer margin of the optic disk and in parap- 
apillary retina (x 25). 
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Fig. 2 (Novack and Foos). Nasal and temporal 
calottes of the left eye. Dense asteroid hyalosis of the 
vitreous is seen (X 3.4). 


The optic nerve measured 2 mm in length 
and was crushed. The left eye was opened 
vertically, temporal to the optic disk. The block 
containing the optic disk was washed, decalci- 
fied for 24 hours ina solution of formic acid and 
sodium citrate, and processed for embedding 
in paraffin. The block was cut in 6-um sections 
and stained with hematoxylin and eosin. Rou- 
tine stains were supplemented with periodic 
acid-Schiff reaction. 

On internal examination, dense spicular pig- 
mentation was noted throughout the retina 
with relative sparing of the macula. The retinal 
vasculature was attenuated. A ring of yellow 
hyaline globules was seen at the margin of the 
optic disk and in the parapapillary retina (Fig. 
1). There was dense asteroid hyalosis of the 
vitreous (Fig. 2). 

Light microscopy showed laminated acellular 
masses of different sizes and shapes located 
within the substance of the optic disk anterior 
to the scleral lamina cribrosa (Fig. 3), deep in 
the parapapillary retina (Fig. 4), and extruded 





Fig. 4 (Novack a 
shows a large laminated acellular parapapillary mass 
and two smaller masses of similar composition locat- 
ed deep in the parapapillary retina. Calcification of 
the inner limiting lamina is also evident (arrow) (see 
Fig. 6) (hematoxylin and eosin, x 125). 
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Fig. 3 (Novack and Foos). Light micrograph section 
of the optic nerve and disk demonstrates laminated 
acellular masses of different sizes and shapes located 
within the substance of the optic disk, anterior to the 
scleral lamina cribrosa, and extruded from the optic 
disk and parapapillary retina (periodic acid-Schiff 


preparation, x 50). 


from the optic disk and parapapillary retina 
(Fig. 3). Corpora amylacea were present in the 
optic disk and the optic nerve (Fig. 5). In some 
areas, calcification of the inner limiting lamina 
was evident (Fig. 6). A string of mineralized 
deposits was seen lying under the basal lamina 
and surface of the optic disk (Fig. 7). 


Discussion 


The nature of the lesions of the optic disk 
seen in retinitis pigmentosa have been widely 
discussed. Robertson’ suggested that the 
mulberry-like masses seen on the optic nerve 
in retinitis pigmentosa were hamartomas. This 





Fig. 5 (Novack and Foos). Light micrograph of 
corpora amylacea present in the optic disk and optic 
nerve (arrows) (periodic acid-Schiff preparation, 
x 680). 
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Fig. 6 (Novack and Foos). Light micrograph of 
calcified inner limiting lamina. Astrogliosis is also 
evident in the underlying optic disk (hematoxylin 
and eosin, X 680). 


identification was made clinically and without 
histopathologic confirmation. His conclusions 
were supported by DeBustros and associates? 
and Pillai, Limaye, and Saimovici,? whose 
findings were also based on clinical studies. 
These studies suggested that the lesions are 
glial proliferations of hamartomas and not 
drusen. Hogan and Zimmerman‘ emphasized 
that both hamartomas and drusen are present 
in the optic disk. They described drusen of the 
optic disk as laminated acellular basophilic con- 
cretions that are situated anterior to the lamina 
cribrosa and only infrequently reach the sur- 
face of the nerve head. In contrast, optic disk 
hamartomas were described as calcifications 
and proliferations of astrocytic cells in the para- 
papillary retina. 

Our case is the third report of optic nerve 
head drusen associated with retinitis pigmen- 
tosa that has been studied histopathologically.*® 
Muller’ used drawings to illustrate lesions in 
the optic nerve head but not in the 
parapapillary retina. This supported the con- 
clusion of Puck, Tso, and Fishman’ that the 
drusen were ordinary and not astrocytic ham- 
artomas as suggested previously. 

As in the report of Puck, Tso, and Fishman, 
the drusen in our specimen are largely in the 
more superficial aspect of the optic disk, but 
also involve the parapapillary retina at all lev- 
els. Spencer,’ Seitz and Kersting,* and Seitz’ 
propose that drusen of the optic disk are the 
end result of axonal degeneration. Based on 
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Fig. 7 (Novack and Foos). Light micrograph of the 
optic nerve head and parapapillary region shows a 
string of mineralized deposits underlying the basal 
lamina and surface of the optic disk (hematoxylin 
and eosin, x 680). 





this, we speculate that if axoplasmic stasis is 
the basis for these drusen, stasis in axons other 
than those of ganglion cells (nerve fiber layer 
and optic disk axons) may also cause drusen. 

Ultrastructural studies of drusen of the optic 
nerve head associated with malignant melano- 
ma were reported by Tso." He postulated that 
extruded calcified mitochondria forms a nidus 
for calcium deposition which leads to the for- 
mation of drusen. Puck, Tso, and Fishman’ in 
their study of drusen of the optic nerve head 
associated with retinitis pigmentosa demon- 
strated calcified and extruded mitochondria in 
the extracellular space in the vicinity of swollen 
axons and adjacent larger aggregations of calci- 
fied drusen forming structures. Therefore, in 
our case, the presence of corpora amylacea in 
the lamina cribrosa and optic nerve is notewor- 
thy. 

Since corpora amylacea appear to be degen- 
erative enlargements of a glycoprotein-acid 
mucopolysaccharide complex found in the 
processes of fibrous astrocytes (or neuronal 
axons),'’ we speculate that dystrophic calcifica- 
tion of this lesion may be a nidus for develop- 
ment of the fully developed drusen. The ten- 
dency toward calcification in this eye is further 
supported by the presence of calcification of 
the inner limiting lamina (Fig. 6) and the sever- 
ity of the asteroid hyalosis (Fig. 2). Since dru- 
sen of the optic disk are relatively common in 
retinitis pigmentosa as compared to the general 
population,” a predisposition to calcification of 
intraocular structures may be prevalent in this 
condition. 
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Viability of Herpes Simplex Virus Type 1 on the 


Applanation Tonometer 





Lori M. Ventura, M.D., and Richard D. Dix, Ph.D. 


We performed several experiments to define 
possible factors that influence the viability of 
herpes simplex virus type 1 on the applanation 
tonometer. Infectious virus could be detected 
on experimentally inoculated tonometer heads 
for up to two hours during natural drying. If 
tonometers were kept moist the virus could be 
detected more than eight hours later. Several 
ophthalmic solutions, including topical anes- 
thetics, dilating agents, and a fluorescein solu- 
tion, showed only minimal antiviral activities. 
Wiping of virus-infected tonometer heads 
with a dry tissue was ineffective and allowed 
residual infectious virus to remain. However, 
no infectious virus could be detected on in- 
fected tonometer heads that had been swabbed 
with 70% isopropyl alcohol. Our results raised 
concerns regarding effective disinfection of 
tonometers after eye examinations. We con- 
cluded that the applanation tonometer should 
be swabbed routinely with alcohol after each 
patient examination to ensure complete virus 
inactivation and to prevent accidental trans- 
mission of virus in the clinical setting. 


COMMUNITY EPIDEMICS of ocular virus infec- 
tions may extend into the ophthalmology clinic 
where the most common modes of transmis- 
sion include contaminated fingers, solutions, 
and instruments. Historically, concern has fo- 
cused on epidemic keratoconjunctivitis associ- 
ated with adenovirus infection." Of similar 
concern has been the potential transmission of 
herpes simplex virus type 1 from patients with 
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keratoconjunctivitis who have no evidence of 
typical virus lesions in the cornea or eyelids.® 
More recently, fears of virus contagion have 
been heightened by the recovery of human 
immunodeficiency virus from the tears of a 
patient with acquired immune deficiency syn- 
drome,’ even though transmission of infection 
by casual contact has not been documented. 1%" 
These concerns underscore the need for a 
more complete understanding of virus stability 
within the clinical setting. Such information is 
essential to the development of rational proto- 
cols designed to prevent accidental spread of 
viruses among patients and health care work- 
ers. Toward this end, we initiated studies to 
explore possible factors that influence the via- 
bility of herpes simplex virus type 1 on the 
applanation tonometer. These experiments 
were designed to simulate actual clinical situa- 
tions as closely as possible. The results of this 
study are also relevant to the clinical stability of 
other viruses of ophthalmologic importance. 





Material and Methods 





A low-passage clinical isolate of herpes sim- 
plex virus type 1, designated H235, was used in 
all experiments. This virus strain was recov- 
ered from a recurrent lip lesion of an adult and 
was typed by examining the pattern of virus- 
induced polypeptides after electrophoresis on 
sodium dodecyl sulfate-polyacrylamide slab 
gels. High titer virus stocks of herpes simplex 
virus type 1 (H235) were prepared by low- 
multiplicity infection of monolayers of hu- 
man embryonic lung fibroblasts propagated in 
Eagle’s minimal essential medium supple- 
mented with 10% fetal bovine serum, antibiot- 
ics, and 0.225% sodium bicarbonate. Mainte- 
nance medium consisted of Eagle’s minimal 
essential medium supplemented with 2% fetal 
bovine serum, antibiotics, and 0.225% sodium 
bicarbonate. 
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A virus stock containing 6 x 10° plaque- 
forming units per milliliter of herpes simplex 
virus type 1 was diluted to yield approximately 
1 x10* plaque-forming units of virus contained 
within 10 ul of maintenance medium. Applana- 
tion tonometers were placed in a vertical posi- 
tion and their tips were inoculated with 10 pl of 
diluted virus. At various times post inocula- 
tion, individual tonometers were tested by in- 
verting them into sterile 50-ml tubes containing 
1 ml of maintenance medium. After mild vor- 
texing, the amount of infectious virus recov- 
ered from the individual tonometer heads was 
determined by standard plaque assay. 

The plaque assay was performed with tenfold 
dilutions of the 1-ml tonometer head wash. 
Dilutions were inoculated in duplicate onto 
confluent monolayers of African green monkey 
kidney (Vero) cells. After a one-hour adsorp- 
tion, the monolayers were overlaid with main- 
tenance medium containing 2% methylcellu- 
lose and incubated at 37 C in a humidified 
atmosphere of COs. Approximately four to five 
days later, the cells were washed, fixed in 
methanol, and stained with crystal violet. The 
number of virus-induced plaques were counted 
and the amount of infectious virus was ex- 
pressed as plaque-forming units per milliliter. 


Results 


Initial experiments were performed to deter- 
mine the duration of herpes simplex virus type 
1 infectivity over time and to correlate these 
results with natural drying of the applanation 
tonometer head. Approximately 1 x 10‘ plaque- 
forming units of herpes simplex virus type 1 
contained within 10 pl of maintenance medium 
(a balanced salt solution containing 2% fetal 
calf serum) was inoculated onto ten to 12 to- 
nometer heads and allowed to incubate at room 
temperature. At 20, 40, 60, 90, or 120 minutes 
post inoculation, two tonometers were tested 
and the amount of infectious virus present was 
determined. Results of two independent exper- 
iments are shown in Figure 1. While greater 
than 1 x 10° plaque-forming units of virus were 
recovered consistently for up to 60 minutes 
post inoculation, the amount of infectious virus 
decreased thereafter at times that correlated 
with natural drying of the inocula. No infec- 
tious virus could be detected at 120 minutes 
post inoculation. 

Having shown that natural drying inactivates 
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Fig. 1 (Ventura and Dix). Effect of natural drying 
on the viability of herpes simplex virus type 1 on the 
applanation tonometer. At 20, 40, 60, 90, or 120 
minutes post inoculation, two tonometers were test- 
ed, the amount of infectious virus present was deter- 
mined, and the mean titer at each time point was 
calculated. Results of two independent experiments 
(designated Expt. 1 and Expt. 2) are shown. 


herpes simplex virus type 1, we hypothesized 
that prolonged wetting of infected tonometer 
heads would increase the duration of virus 
infectivity. To test this hypothesis, eight to- 
nometer heads were inoculated with approxi- 
mately 1 x 10* plaque-forming units of virus, 
incubated at room temperature, and tested at 
one-hour intervals for up to eight hours. At 
30-minute intervals, 5 to 10 pl of tissue culture 
maintenance medium was added to each to- 
nometer head to prevent drying. The experi- 
ment was performed twice. The results are 
shown in Figure 2. Although virus infectivity 
decreased over time, high titers (titers greater 
than 1 x 10° plaque-forming units) of infectious 
herpes simplex virus type 1 were present for up 
to four hours post inoculation and viable virus 
was detectable eight hours post inoculation. 
Thus, prolonged wetting of tonometer heads 
increased by more than fivefold the duration of 
viability of herpes simplex virus type 1 when 
compared with natural drying. 

To determine the effect of ophthalmic solu- 
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Fig. 2 (Ventura and Dix). Effect of continuous 
moistening on the viability of herpes simplex virus 
type 1 on the applanation tonometer. At 30-minute 
intervals, 5 to 10 wl of tissue culture maintenance 
medium was added to each tonometer head to pre- 
vent drying. At one-hour intervals, two tonometer 
heads were tested and the amount of infectious virus 
present was determined. The average of two inde- 
pendent experiments is shown. 


tions and disinfectants on herpes simplex virus 
type 1 infectivity, we evaluated six solutions 
for potential disinfectant properties. The solu- 
tions tested included several commercially 
available ophthalmic solutions (topical anes- 
thetics, dilating agents, and a fluorescein solu- 
tion), 10% Chlorox, and 70% isopropyl alcohol. 
After inoculation of a group of tonometer 
heads with approximately 1 x 101 plaque- 
forming units of herpes simplex virus type 1, 5 
ul of each test solution was mixed with each 
virus inoculum and allowed to incubate for one 
minute at room temperature. Tissue culture 
maintenance medium was used as a control. 
After incubation, the amount of viable virus 
was determined and expressed as a percentage 
of the control (Table 1). Of the four ophthalmic 
solutions tested, Dacriose had no apparent ef- 
fect on herpes simplex virus type 1 viability; 


TABLE 1 
VIABILITY OF HERPES SIMPLEX VIRUS TYPE 1 ON THE 
APPLANATION TONOMETER AFTER INCUBATION 
WITH OPHTHALMIC 
SOLUTIONS OR DISINFECTANTS* 





PLAQUE- 

FORMING % OF 
SOLUTION UNITS CONTROL 
Balanced salt solution 4.3 x 10° — 
Dacriose 4.2 x 10° 98 
Alcaine 4.8 x 10? 11 
Mydriacy| 1.1 40 26 
Fluress 1.8 x 10° 42 
10% Chlorox None detectable 0 
70% Isopropyl alcohol None detectable 0 





*The authors have no commercial or proprietary interest in any 
of the ophthalmic solutions or disinfectants evaluated. 


the remaining three reagents decreased virus 
infectivity by 58% to 89%. In comparison, 10% 
Chlorox and 70% isopropyl alcohol incubations 
completely eliminated detectable virus activity. 

In an attempt to simulate clinical conditions, 
we tested the effectiveness of dry wiping as a 
means of cleaning tonometer heads and of 
preventing accidental virus infection during 
ophthalmic examinations. Four tonometer 
heads were inoculated with approximately 
1 x 10‘ plaque-forming units of herpes simplex 
virus type 1 and immediately wiped once with 
a dry tissue. Both the wiped tonometer head 
and corresponding tissue were then individual- 
ly assayed for the presence of infectious virus. 
Assay results showed that tonometers subject- 
ed to dry wiping still harbored residual infec- 
tious virus at levels as high as 2% of the 
original inoculum (Table 2). Specifically, 41 to 
470 infectious virus units were detectable 
among the four dry-wiped tonometers. Infec- 
tious virus was also readily recovered from the 
dry tissues used in the wipes. However, no 
residual infectious virus could be found associ- 
ated with any of five herpes simplex virus type 
l-infected tonometer heads that had been 
wiped once with swabs saturated with 70% 
isopropyl alcohol (Table 2). 


Discussion 


The stability and potential infectivity of vi- 
ruses on environmental surfaces have received 
considerable attention in recent years. Larson 
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TABLE 2 
WIPING OF HERPES SIMPLEX VIRUS TYPE 
1-INFECTED APPLANATION TONOMETERS 


PLAQUE- 
FORMING % OF 
UNITS CONTROL 
Dry Wipe 
Control* 2.6 x 104 — 
Tonometer No. 
1 4.1 x 10! 0.2 
2 1.5 x 10? 0.6 
3 1.4 x 10? 0.5 
4 4.7 x 10? 2 
Tissue No. 
1 3.5 x 10° 13 
2 5.6 x 10° 22 
3 7.7? x< 30 30 
4 8.1 x 10° 31 
Alcohol Wipe 
Tonometer No. 
1 None detectable 0 
2 None detectable 0 
3 None detectable 0 
4 None detectable 0 
5 None detectable 0 


*Unwiped tonometer heads inoculated with herpes simplex 
virus type 1 contained within 10 ul of balanced salt solution. 


and Bryson” established the ability of herpes 
simplex virus types 1 and 2 recovered directly 
from genital lesions to survive for several hours 
on fomites and hard surfaces, and for as long as 
72 hours on dry cotton gauze. Additionally, 
this study provided evidence for the direct 
transmission of virus from fomites or lesions of 
patients to other environmental surfaces. Par- 
allel experiments with cytomegalovirus, a 
member of the herpesvirus group, have provid- 
ed similar findings. Faix’ reported that virus 
contained in urine remained infectious for up 
to two hours on absorptive surfaces, and up to 
eight hours on nonabsorptive surfaces. Of 
more clinical relevance is the study by Hutto 
and colleagues” who investigated the transmis- 
sion of cytomegalovirus in a day care center. 
Toys were found to harbor cytomegalovirus for 
up to 30 minutes. Cytomegalovirus isolates 
recovered from a toy, a teacher’s hand, and 
three children were also found to be identical 
strains when compared by restriction enzyme 
analysis. 

Our data provide evidence that herpes sim- 
plex virus type 1 may remain viable on the 


applanation tonometer for extended periods of 
time and may thereby constitute an infectious 
risk for patients during an eye examination. 
The herpes simplex virus type 1 survival time 
on the tonometer head is apparently affected by 
drying. Infectious virus could be detected for 
up to two hours during natural drying of the 
inoculated tonometer, but if kept moist viabili- 
ty could be prolonged for greater than eight 
hours. In the clinical setting, this may be analo- 
gous to rebathing a contaminated tonometer 
head in patients’ tears and mucus upon consec- 
utive examinations. 

There appears to be a lack of uniformity in 
the handling of the applanation tonometer 
after use on each patient. Some clinicians ex- 
change one tonometer head for another; others 
wipe it with a dry tissue, a finger, or alcohol; 
and still others fail to make any effort to disin- 
fect. Although it is common practice, we found 
that wiping an infected tonometer head with a 
dry tissue is an ineffective and potentially haz- 
ardous method of cleaning. First, residual in- 
fectious virus may remain on the dry-wiped 
tonometer at levels possibly capable of initiat- 
ing infection and ocular disease if transferred 
to the cornea of another patient. Second, infec- 
tious virus is transferred to the dry wipe, 
which may contaminate the fingers of the ex- 
aminer. This may result in autoinoculation or 
infection of other patients unless conscientious 
handwashing procedures are observed. 

Finally, our results show that while many 
ophthalmic solutions may affect herpes simplex 
virus type 1 infectivity, virus does remain via- 
ble in their presence. The precise mechanism 
by which these solutions affect herpes simplex 
virus type 1 infectivity remains unknown, al- 
though their limited antiviral activities would 
suggest an indirect one. Reduction in titer may 
have been accomplished by steric hindrance 
after interaction of the solutions with individu- 
al infectious virus particles. In any event, only 
10% Chlorox and 70% isopropyl alcohol were 
found to disinfect tonometer heads completely. 
These results mirror those obtained by other 
investigators, which show that alcohol will in- 
activate the infectivity of many viruses, includ- 
ing human immunodeficiency virus." 

A failure to disinfect applanation tonometers 
adequately may result in ocular transmission of 
virus infection in the clinical setting, especially 
in cases of subclinical virus shedding in tears as 
occurs with herpes simplex virus type 1, ad- 
enoviruses, and human immunodeficiency 
virus. Although our results do not prove trans- 
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mission of herpes simplex virus type 1 during 
eye examination, they do show that a conve- 
nient and effective method of disinfecting in- 
fected tonometers is to wipe them with 70% 
isopropyl alcohol swabs. In accordance with 
recommendations published previously by the 
Centers for Disease Control," we propose that 
the applanation tonometer be swabbed routine- 
ly with alcohol after each patient examination 
to ensure complete virus inactivation and pre- 
vent accidental transmission of virus. 
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Mooren’s Ulcer After Penetrating Keratoplasty 





Bartly J. Mondino, M.D., John D. Hofbauer, M.D., and Robert Y. Foos, M.D. 


Seventeen months after penetrating kerato- 
plasty for pseudophakic bullous keratopathy, 
a patient developed severe pain and a periph- 
eral corneal ulcer that had the characteristic 
clinical appearance of a Mooren’s ulcer. We 
performed a 10-mm penetrating keratoplasty 
that extended from the superior margin of the 
previously placed graft to the inferior corneo- 
scleral limbus to encompass the ulcerated cor- 
nea. Histopathologic examination of tissue re- 
moved at surgery disclosed that the peripheral 
corneal ulcer extended nearly through the en- 
tire stromal thickness and that the donor cor- 
neal stroma adjacent to the ulcer was infiltrat- 
ed with lymphocytes, plasma cells, and 
neutrophils. The conjunctiva adjacent to the 
peripheral corneal ulcer was packed with plas- 
ma cells and also showed some lymphocytes 
and neutrophils. 


MOoREN’S ULCER is a chronic, painful corneal 
ulcer that begins in the periphery with a steep, 
undermined, and infiltrated leading border.' It 
progresses circumferentially and centrally leav- 
ing behind a thinned, vascularized cornea. 
Mooren’s ulcer has been reported to occur after 
cataract surgery,”® herpes zoster ophthalmic- 
us, and corneal trauma including foreign bod- 
ies and alkali burns.’ We studied a patient who 
developed Mooren’s ulcer after penetrating 
keratoplasty that involved both the host and 
donor cornea. 





Case Report 





A 71-year-old woman had a left intracapsular 
lens extraction with implantation of an iris-clip 
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intraocular lens in March 1978. In January 1979, 
her visual acuity was R.E.: 20/70 and L.E.: 
20/400. Slit-lamp examination showed a nuclear 
sclerotic cataract in the right eye. The left eye 
showed corneal edema, a four-loop iris-clip 
intraocular lens that was horizontally rather 
than vertically oriented, and iris atrophy. Cys- 
toid macular edema of the left eye was found 
on a fluorescein angiogram. The patient’s con- 
dition did not respond to topical and subcon- 
junctival corticosteroids and oral indometha- 
cin. In February 1979, she suddenly lost vision 
in the left eye. Because the intraocular lens 
dislocated into the anterior chamber and was in 
contact with the corneal endothelium, it was 
removed through a superior limbal wound, and 
an anterior vitrectomy was performed. In Sep- 
tember 1980, a penetrating keratoplasty was 
performed in the left eye because of bullous 
keratopathy. A 7.5-mm donor cornea was 
placed in a 7.0-mm recipient bed, and the 
wound was closed with 16 interrupted 10-0 
nylon sutures. In March 1981, her visual acuity 
was 20/400. The corneal transplant showed 
minimal epithelial edema, and cystoid macular 
edema was still present. Dexamethasone sodi- 
um phosphate 0.1% was applied topically three 
times each day. 

After two months of severe pain in the left 
eye, the patient was examined in February 1982 
at our institution. She was in good health 
without rheumatoid arthritis or any other colla- 
gen vascular disease. At that time, her visual 
acuity was counting fingers in the left eye, 
which had a failed corneal transplant with both 
stromal and epithelial edema. A peripheral cor- 
neal ulcer was present extending from the 4 
o'clock to the 8 o'clock position circumferen- 
tially and from the corneoscleral limbus to in- 
volve both the host and margin of the donor 
cornea centrally. The steep, central border in 
the donor cornea was undermined and infiltrat- 
ed (Fig. 1). In many areas, the ulcer appeared to 
have extended to the depth of Descemet’s 
membrane in the host cornea. The conjunctiva 
adjacent to the ulcer was hyperemic and edem- 
atous. Cultures of the corneal ulcer were nega- 
tive for bacteria and fungi. 
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Fig. 1 (Mondino, Hofbauer, and Foos). Peripheral 
ulcer of inferior cornea with steep, infiltrated central 
border in donor cornea (arrow). 


A 10-mm penetrating keratoplasty was per- 
formed that extended from the superior margin 
of the previously placed graft to the inferior 
corneoscleral limbus to encompass the ulcerat- 
ed cornea. An anterior vitrectomy and periph- 
eral iridotomies were performed. The ulcerated 
cornea and conjunctiva adjacent to it were 
placed in a 4% solution of formaldehyde and 
processed in paraffin. In addition to routine 
stains, Grocott's methenamine silver and peri- 
odic acid-Schiff’s preparations were made. 

Postoperatively, the patient was treated with 
a regimen of topical prednisolone acetate 1% 
every hour, which was tapered to four times a 
day over the next two months. In April 1982, 
her visual acuity was 20/40 with a clear corneal 
transplant. Because the intraocular pressure 
increased to 30 mm Hg, the patient was treated 
with topical timolol maleate 0.5% twice each 
day and prednisolone acetate 1% three times 
each day. In October 1982, the patient com- 
plained of decreased visual acuity. The donor 
cornea showed stromal and epithelial edema 
with keratic precipitates diffusely distributed 
on the donor endothelium. The intraocular 
pressure was 14 mm Hg. Topical prednisolone 
acetate 1% applied hourly did not reverse the 
graft rejection. There has been no recurrence of 
Mooren’s ulcer for the past four years. 

Histopathologic examination of the conjunc- 
tiva adjacent to the peripheral corneal ulcer 
showed an intact epithelium overlying an ex- 
tensive infiltration of plasma cells with some 
lymphocytes and neutrophils (Fig. 2). The pe- 
ripheral corneal ulceration extended nearly 
through the entire stromal thickness. Desce- 
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Fig. 2 (Mondino, Hofbauer, and Foos). Conjuncti- 
va adjacent to peripheral corneal ulcer shows an 
intact epithelium overlying dilated blood vessels and 
a dense infiltrate of plasma cells (hematoxylin and 
eosin, X 140). 


met’s membrane was discontinuous in areas of 
the host cornea at the base of the excavation, 
but it was backed by a retrocorneal membrane. 
The ulcer involved only the edge of the donor 
tissue. The donor corneal stroma adjacent to 
the ulcer showed an infiltration of lympho- 
cytes, plasma cells, and neutrophils, but the 
rest of the corneal transplant was spared. Focal 
stromal scarring of the peripheral donor tissue 
was noted. A pannus covered the peripheral 
excavated cornea near the corneoscleral lim- 
bus. No fungal forms were seen. 


Discussion 


The peripheral corneal ulcer in our patient 
had the characteristic clinical appearance of a 
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Mooren’s ulcer with a steep, undermined, infil- 
trated leading border and hyperemic, edema- 
tous conjunctiva adjacent to it.’ Histopatholog- 
ic examination of the ulcerated cornea and 
adjacent conjunctiva was consistent with de- 
scriptions of Mooren’s ulcer in previous re- 
ports.** The donor corneal stroma adjacent to 
the ulcer showed an infiltration of lympho- 
cytes, plasma cells, and neutrophils. The con- 
junctiva adjacent to the peripheral corneal 
ulcer was packed with plasma cells and also 
showed some lymphocytes and neutrophils. 

Lamellar or penetrating keratoplasties have 
been used in the treatment of patients with 
active or inactive Mooren’s ulcer.*!*" Corneal 
transplantation used in the treatment of Moor- 
en’s ulcer may be complicated by extension of 
the disease process into the donor tissue with 
resultant necrosis and sloughing. Our patient 
had penetrating keratoplasty not for the treat- 
ment of Mooren’s ulcer but for bullous kerato- 
pathy. There are two reports of Mooren’s-like 
ulcers that developed in corneal grafts which 
were not performed for the treatment of 
Mooren’s ulcer. '®" Neither report provided his- 
topathologic support for the diagnosis. Scheie 
and Hicks" reported that two patients devel- 
oped Mooren’s-like ulcers in corneal grafts per- 
formed for scarring secondary to herpes sim- 
plex keratitis. In both cases, the ulcer was 
restricted to the grafted tissue and spared the 
host tissue. In our case the host was involved 
and the corneal graft was relatively spared. The 
lack of nerve supply of the donor cornea was 
used to explain the restriction of ulceration to 
the donor tissue and to suggest a neurogenic 
basis for Mooren’s ulcer. Boase” reported a 
case in which Mooren’s ulcer destroyed an 
entire 10-mm graft, but it was unclear whether 
the host cornea was also involved. Moreover, 
the cornea was opaque before penetrating kera- 
toplasty, and Boase suggested that the original 
problem may have been a Mooren’s ulcer. 
Boase also used donor corneal involvement to 
suggest a neurogenic basis for Mooren’s ulcer. 
Unlike these two reports, our case does not 
support a neurogenic cause for Mooren’s ulcer 
because both the host and donor cornea were 
involved. With further disease progression, the 
ulcer may have involved more of the donor 
cornea in our case. 

The development of Mooren’s ulcer in our 
case may be related to the cataract extraction 
that was performed approximately four years 
previously or to the intraocular lens removal 


that was performed approximately three years 
previously. However, in the reported cases of 
Mooren’s ulcer after cataract surgery,’ the 
ulcer began superiorly in the vicinity of the 
previous surgical incision. In our patient the 
ulcer developed inferiorly and did not involve 
the superior limbal tissue, which had under- 
gone two previous surgical procedures. 

Presumably, Mooren’s ulcer is an autoim- 
mune disease. Both humoral and cellular auto- 
immune phenomena have been associated with 
it.*’**° We speculate that the trauma of corneal 
surgery alters host tissues so that autoimmune 
reactions develop. This may explain the devel- 
opment of Mooren’s ulcer not only after cata- 
ract surgery but also after corneal transplanta- 
tion. 
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S-Antigen Immunoreactivity in Trilateral Retinoblastoma 





Larry A. Donoso, M.D., Lucy B. Rorke, M.D., Jerry A. Shields, M.D., James J: 
Augsburger, M.D., Seymour Brownstein, M.D., and Salim Lahoud, M.D. 


Using monoclonal antibody MAbA9-C6, 
which identifies an antigenic determinant of 
S-antigen retained in fixed tissue sections, we 
investigated S-antigen immunoreactivity in 
the ocular and brain tumors of four cases of 
trilateral retinoblastoma. In the eye, S-antigen 
immunoreactivity was present in all retino- 
blastomas examined, as well as one retino- 
cytoma characterized by benign appearing 
cells including fleurettes. S-antigen immuno- 
reactivity was focally present in two of the 
four brain tumors examined. Additionally, 
two intraocular medulloepitheliomas, one of 
which contained well-defined rosettes, and 16 
primary intracranial tumors, including seven 
pineal gland tumors and nine other lesions, 
some of which histopathologically may resem- 
ble retinoblastoma, were examined. S-antigen 
immunoreactivity was observed in two pineal 
gland tumors but not the remaining nine pri- 
mary intracranial neoplasms or the two in- 
traocular medulloepitheliomas. Our results 
further substantiate the immunologic rela- 
tionship between the retina and the pineal 
gland, and tumors originating in these tissues. 


RETINOBLASTOMA rarely occurs in association 
with intracranial tumors, particularly a group 
of midline tumors arising from the pineal or in 
a parasellar location." Most of the patients 
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described have had bilateral retinoblastoma 
that invariably represents the genetic form of 
the disease. The most frequent intracranial le- 
sion is a pinealoblastoma, a tumor that can 
exhibit histologic features indistinguishable 
from retinoblastoma, including photoreceptor 
differentiation in the form of Flexner- 
Wintersteiner rosettes and fleurettes.”” The 
association of retinal and midline intracranial 
tumors has been termed trilateral retinoblasto- 
ma. These cases are now considered to be 
another expression of the retinoblastoma gene. 
Pinealoblastoma may also occur in association 
with other intracranial malignancies, including 
a case of a medulloblastoma appearing in one 
co-twin.!4 

Retinal S-antigen, a protein intimately in- 
volved in the phototransduction of vision, has 
been isolated, characterized, and localized by 
immunohistochemical techniques to the photo- 
receptor cells of the retina and to the pinealo- 
cytes of the pineal gland,” a gland of known 
photoreceptive function.” An S-antigen gene 
probe has been used to identify similar mRNA 
from both tissues.” Recently, using monoclo- 
nal antibody MAbA9-C6, which identifies an 
antigenic determinant of retinal S-antigen re- 
tained in fixed tissue sections,’* S-antigen was 
localized in retinoblastoma, particularly in 
well-differentiated tumors containing Flexner- 
Wintersteiner rosettes or fleurettes.” 

Because of the association of S-antigen with 
the normal retina, normal pineal gland, and 
retinoblastoma, we examined the ocular and 
brain tumors of four cases of trilateral retino- 
blastoma using MAbA9-C6. Additionally, 16 
primary intracranial neoplasms of childhood, 
including seven pineal gland tumors and nine 
other lesions, some of which may histologically 
resemble retinoblastoma, were examined for 
S-antigen immunoreactivity. 


Material and Methods 


Monoclonal antibodies—Monoclonal anti- 
body MAbA9-C6 was prepared from the fusion 
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of Sp2/0-Agl4 mouse myeloma cells with 
spleen cells of mice immunized with purified 
retinal S-antigen using a method described pre- 
viously." 

Tissues—Four cases of trilateral retinoblasto- 
ma were studied. All specimens were formalin- 
fixed and embedded in paraffin. The detailed 
clinical and histopathologic features of these 
cases have been reported previously.””® Repre- 
sentative sections from two cases of trilateral 
retinoblastoma, including one eye tumor (one 
case) and two brain tumors (two cases), were 
selected from the files of the Department of 
Pathology, Wills Eye Hospital. Representative 
sections from two other cases of trilateral reti- 
noblastoma, including four eye tumors (two 
cases) and two brain tumors (two cases), were 
selected from the files of the Department of 
Pathology, McGill University. One eye tumor 
from these cases was Classified as a retino- 
cytoma (one case). Two additional cases of 
intraocular medulloepitheliomas were selected 
from the files of the Department of Pathology, 
Wills Eye Hospital. Representative slides of 16 
primary intracranial neoplasms of childhood 
were selected for immunohistology from the 
files of the Department of Neuropathology, 
Children’s Hospital of Philadelphia. These 16 
cases included seven pineal tumors, two primi- 
tive neuroectodermal tumors, two astrocyto- 
mas, two meningiomas, and one each of em- 
bryonal carcinoma, subependymal giant cell 
tumor, and neuroblastoma. 

Immunohistochemistry—S-antigen was lo- 
calized by the avidin-biotin-peroxidase com- 
plex technique, with a technique described pre- 
viously. Purified MAbA9-C6 ascites fluid (2.84 
mg/ml) was used at a dilution of 1:1,000, and 
purified ascites fluid diluted 1:1,000 from the 
Sp2/0-Agl4 mouse myeloma cell line supple- 
mented with normal mouse immunoglobulin 
(100 ug/ml) was used as a control. 

The slides were deparaffinized, hydrated, 
and then treated with hydrogen peroxide and 
absolute methanol (1 ml of 30% hydrogen per- 
oxide per 95 ml of methanol for 15 minutes) to 
inactivate the intrinsic peroxidase. The slides 
were then rinsed in phosphate-buffered saline 
and incubated sequentially with 1% normal 
horse serum in phosphate-buffered saline (20 
minutes), MAbA9-C6 or control Sp2/0-Agl4 as- 
cites fluid (30 minutes); biotin-labelled horse 
antimouse immunoglobin (1:200, 30 minutes); 
followed by avidin-biotin horseradish peroxi- 
dase complex (10 pg/ml, 45 minutes), with 
rinses in phosphate-buffered saline between 


each step. Diaminobenzidene (in phosphate- 
buffered saline) containing 0.05% hydrogen 
peroxide was used for color development (five 
minutes). Slides were counterstained with he- 
matoxylin and dehydrated through xylene, and 
a coverslip was applied. 


Results 


The summary of staining of the four cases of 
trilateral retinoblastoma is shown in Table 1. In 
all cases of retinoblastoma examined, MAbA9- 
C6 bound to both isolated tumor cells and 
normal photoreceptors, which serve as an in- 
ternal control. In two cases, the retinoblasto- 
mas were small and undifferentiated, involving 
the full thickness of the retina but not the 
vitreous or adjacent structures. In these cases, 
S-antigen immunoreactivity was distributed 
evenly throughout the tumor (Fig. 1). Two 
larger retinoblastomas containing Flexner- 
Wintersteiner rosettes also bound MAbA9-C6 
(Table 1). One retinal tumor classified as a 
retinocytoma contained highly differentiated 
cells including fleurettes bound MAbA9-C6 
(Fig. 2). In the pineal tumors S-antigen im- 
munoreactivity was present in two cases (Table 
1) where the staining pattern was focal and the 
stain intensity was less compared to the retinal 
tumors. All of the pineal tumors from these 
four cases of trilateral retinoblastoma were 
highly undifferentiated. In one case, however, 
a small focus of S-antigen immunoreactivity 
was observed in tumor cells forming partially 
differentiated rosettes (Fig. 3). 

In the seven pineal gland tumors, S-antigen 
immunoreactivity was strongly positive in one 
case (Fig. 4) and weakly positive in another 
case (Table 2). In the strongly positive case, 
S-antigen immunoreactivity was localized to 
tumor cells in several discrete areas. None of 
the pineal tumors contained well-defined ro- 
settes or fleurettes, including the cases which 
bound MAbA9-C6, Other primary intracranial 
neoplasms, including primitive neuroectoder- 
mal tumors, which histopathologically may re- 
semble retinoblastoma, embryonal carcinoma, 
subependymal giant cell tumor, astrocytoma, 
meningioma, or neuroblastoma (Table 2), did 
not show S-antigen immunoreactivity. Two in- 
traocular medulloepitheliomas, including one 
which contained well-defined rosettes, did not 
demonstrate S-antigen immunoreactivity 
(Table 2). 
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Fig. 1 (Donoso and associates). Left, Small retinoblastoma replacing the retina with areas of S-antigen 


immunoreactivity (immunoperoxidase-hematoxylin, 


hematoxylin, x 1,000). 





Discussion 





The pineal gland has evolved from a highly 
specialized photoreceptive organ in lower ver- 
tebrates to a secretory gland-like organ in high- 
er vertebrates. In lower vertebrates, the gross 
morphologic features of the pineal gland are 
remarkably similar to the human eye, including 
the retinal photoreceptors. Immunologically, 
this relationship is further substantiated in 
normal tissue by the presence of S-antigen, a 
protein intimately involved in the phototrans- 
duction of vision found only in the retina and 
the pineal gland.!5!š Furthermore, the antigenic 
site identified by MAbA9-C6 has been highly 
conserved in evolution, suggesting that this 
region of S-antigen may be important for bio- 
logic function, possibly related to vision it- 
self.’® 

These findings of immunologic relationships 
and other clinical and histopathologic features 
in cases of trilateral retinoblastoma support the 
conclusion that the pineal and eye tumors rep- 
resent separate primary neoplasms**' and may 
be manifestations of the same retinoblastoma 
gene.*' The relative infrequency in which pine- 
al gland tumors appear in relation to retinal 
tumors has been attributed to the proportion- 
ately lower amount of neuroectodermal tissue 
at risk for development of this tumor. 

An S-antigen gene probe has also been 
shown to react with mRNA isolated from both 
the retina and the pineal gland, but not with a 
variety of other tissues.” Since our previous 


x 1,000); and right, control (immunoperoxidase- 


studies!% and this study (Table 1, Fig. 1) have 
shown S-antigen immunoreactivity in retino- 
blastomas, we were not surprised to find S- 
antigen immunoreactivity in pineal gland tu- 
mors as well (Table 1, Table 2, and Fig. 3). In 
contrast to the retinoblastomas expressing S- 
antigen immunoreactivity, all four intracranial 
tumors in our cases of trilateral retinoblastoma 
were poorly differentiated. Since S-antigen is 
more frequently expressed in well-differ- 
entiated tumors,'’*! this finding may account 
for the relatively minimal S-antigen immuno- 
reactivity in the pinealoblastomas. 

The retinocytoma is a recently described vari- 
ant of retinoblastoma.” These small, noninva- 


TABLE 1 
SUMMARY OF STAINING BY MAbA9-C6 IN FOUR 
CASES OF TRILATERAL RETINOBLASTOMA 


NO. OF CASES WITH 


PATHOLOGIC FEATURES TISSUE ELEMENT 


TUMOR TYPE OF TUMOR SPECIMEN ` STAINING/TOTAL CASES 

Retinoblastoma Small undifferentiated 2/2 

tumors 
Large tumors containing 2/2 

Flexner-Wintersteiner 
rosettes 

Retinocytoma Highly differentiated 1⁄1 
cells including 
fleurettes 

Pineal Poorly differentiated 2/4 
tumors 
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Fig. 2 (Donoso and associates). Left, Retinocytoma with focus of tumor cells intensely binding MAbA9-C6 


(immunoperoxidase-hematoxylin, x 100); and right, conventional stain (hematoxylin-eosin, x 100). 


sive tumors are characteristically composed of 
benign appearing cells with photoreceptor dif- 
ferentiation. In our case of retinocytoma, ex- 
hibiting benign appearing cells and fleurettes, 
S-antigen immunoreactivity was pronounced 
throughout the tumor (Fig. 2). S-antigen 
immunoreactivity was not present in a variety 
of other primary intracranial neoplasms, some 
of which can resemble retinoblastoma histo- 
pathologically. For example, primitive neuro- 
ectodermal tumors of childhood are composed 
of small round basophilic cells that can form 
partially differentiated rosettes similar to those 
seen in retinoblastoma. Neither of our two 
cases bound MAbA9-C6. Recent immunohisto- 
chemical findings also have suggested that reti- 


noblastomas may arise from primitive bio- 
potential neuroectodermal cells and express 
both neural and glial cell markers. In our study, 
S-antigen immunoreactivity was not present in 
any of the other primary intracranial neo- 
plasms tested, including astrocytomas and me- 
ningiomas. These results further indicate that 
S-antigen may be limited in the brain to the 
pineal gland and tumors arising from the pine- 
al. 

Medulloepitheliomas of the nonpigmented 
ciliary epithelium may resemble retinoblasto- 
mas clinically, with patients often having a 
history of leukocoria.” Unlike retinoblastomas, 
however, medulloepitheliomas are almost al- 
ways unilateral and there is no known inheri- 





Fig. 3 (Donoso and associates). Left, Partially differentiated rosette occurring in brain tumor (hematoxylin- 
eosin, X 1,000); and right, showing S-antigen immunoreactivity (immunoperoxidase-hematoxylin, x 1,000). 
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Fig. 4 (Donoso and associates). Left, Focus of S-antigen immunoreactivity in pinealoblastoma 


(immunoperoxidase-hematoxylin x 100); and right, conventional stain (hematoxylin-eosin, x 100). 


tance pattern. Histopathologically, medullo- 
epitheliomas closely resemble the medullary 
epithelium. These tumors occasionally contain 
tissues resembling structures derived from the 
secondary optic vesicle, including the retinal 
pigment epithelium, vitreous, and masses of 


TABLE 2 
SUMMARY OF STAINING OF BRAIN AND EYE 
TUMORS BY MAbA9-C6 





NO. OF CASES WITH 


PATHOLOGIC FEATURES TISSUE ELEMENT 


TUMOR TYPE OF TUMOR SPECIMEN ` STAINING/TOTAL CASES 
Pineal All undifferentiated 2/7 
tumors with no well- 
defined rosettes or 
fleurettes 
Primitive neuro- Pseudorosettes, 0/2 
ectodermal basophilic 
tumor 
Embryonal Mixed cell type 0/1 
carcinoma 
Subependymal Giant cells 0/1 
giant cell 
tumor 
Astrocytoma Pilocytic type 0/2 
Meningioma Endothelial 0/2 
proliferation 
Neuroblastoma Neuroblasts with 0/1 
ganglioneuroma 
Medullo- Intraocular cartilage 0/2 
epithelioma (one case) 
Well-defined rosettes 
(one case) 


neuroblastic cells arranged in formations simi- 
lar to Flexner-Wintersteiner rosettes. In our 
study of two cases of medulloepithelioma, in- 
cluding one containing well-defined rosettes 
(Table 2), neither showed S-antigen immuno- 
reactivity. In spite of these findings, it is theo- 
retically possible that some medulloepitheli- 
omas could express S-antigen, particularly 
those of the teratoid form. 

The presence of S-antigen in the retina and 
pineal gland, both of which are organs of 
known photoreception, and the more recent 
finding of S-antigen in retinoblastomas is well 
established. S-antigen immunoreactivity in tu- 
mors of the pineal, tumors in part characterized 
by retinoblastomatous differentiation, could be 
expected. With the availability of recombinant 
DNA segments as probes, retinoblastoma has 
become an ideal tumor in which to study genet- 
ics and oncogenesis.” S-antigen appears to bea 
highly restrictive antigen and provides an addi- 
tional model in which to study antigenic ex- 
pression of tumors of the retina and pineal 
gland. 
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A Technique for Accurate Placement of Episcleral 


Iodine-125 Plaques 





Dennis M. Robertson, M.D., Dwain G. Fuller, M.D., and Robert E. Anderson, B.S. 


Confirmation of iodine-125 plaque position 
was determined with a modified fiberoptic 
light pipe that directed light at right angles to 
the long axis of the fiberoptic pipe. While the 
examiner observed the interior of the eye with 
indirect ophthalmoscopy, the point source of 
light from the fiberoptic light pipe was moved 
along the margins of the episcleral plaque. 
The position of the plaque relative to the 
location of the underlying melanoma could 
then be verified by transillumination. 


IN THE MANAGEMENT Of choroidal melanoma, 
accurate placement of the iodine-125 therapeu- 
tic radioactive plaque is essential. Confirmation 
of the location of the plaque relative to the base 
of the tumor has proved difficult. Although it 
might be anticipated that a therapeutic radioac- 
tive plaque housed in metal, such as platinum 
or gold, would be easily detectable behind the 
eye with standard B-scan ultrasonography, 
echoes from the plaque blend with other ech- 
oes from the orbit, making precise localization 
of the plaque difficult. This has prompted some 
investigators to explore methods to augment 
the acoustic reflectivity of the plaque. 

Recently, heavy duty aluminum foil integrat- 
ed within a dummy plaque has been found 
useful in enhancing its ultrasonic visibility, 
thereby allowing better definition of the posi- 
tion of the dummy plaque relative to the intra- 
ocular tumor.’ This technique, however, re- 
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quires that the dummy plaque be replaced by 
the therapeutic plaque, allowing the possibility 
of a placement error at the most critical step. 
Another major disadvantage of this technique 
is apparent when the clinically visible bound- 
aries of the tumor extend beyond the acousti- 
cally recognizable boundaries of the tumor. 
Because of these problems, ultrasonography 
remains unsatisfactory for verification of 
plaque location relative to the tumor bound- 
aries. 

A more satisfactory and precise technique to 
identify the location of the plaque can be ac- 
complished with the aid of focal transillumina- 
tion using a fiberoptic light source. 


Material and Methods 


In positioning radioactive plaque, the scleral 
surface of the eye corresponding to the tumor is 
exposed. The perimeter of the tumor base can 
be localized on the sclera with standard tech- 
niques used for localizing retinal breaks, or 
transillumination, or both. To minimize false 
localization by tumor shadow, a light source 
located directly opposite the tumor may be 
used. Transpupillary illumination with a fiber- 
optic light source may be acceptable with rela- 
tively thin or posteriorly located tumors. The 
boundary of the tumor base is marked on the 
sclera with a surgical marking pencil. Iodine- 
125 plaques should be sized to cover the entire 
base of the tumor plus a 2-mm tumor-free 
perimeter.” For example, a tumor measuring 10 
mm in base diameter will require a therapeutic 
plaque measuring 14 mm in diameter. 

To facilitate accurate centering of the opaque 
therapeutic plaque, a transparent acrylic 
dummy plaque (the same size as the therapeu- 
tic radioactive plaque) is used. When the 
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dummy plaque (with a diameter 4 mm greater 
than the tumor base) is placed on the sclera 
over the ring of pencil marks on the sclera 
identifying the perimeter of the tumor base, 
the marks can be seen through the transparent 
acrylic. The dummy plaque is centered over the 
ring of marks, and its perimeter is then marked 
on the sclera with a surgical marking pencil. 
The dummy plaque is removed and the opaque 
therapeutic plaque is centered within the outer 
ring of scleral marks corresponding to the pe- 
rimeter of the dummy plaque. The therapeutic 
plaque is then anchored with two or three 
intrascleral sutures. 

Having positioned and secured the therapeu- 
tic plaque, confirmation of its position is aided 
by focal illumination from a fiberoptic light 
source. We initially tried bending a standard 
20-gauge disposable fiberoptic light pipe to 
transilluminate the opaque therapeutic plaque. 
However, the light pipe resists bending, frac- 
tures easily, and is not altogether satisfactory 
when used in this manner. Accordingly, we 
modified the fiberoptic light pipe to direct light 
at right angles to its long axis (Figure). A 
0.040-inch diameter port is made 0.002 inch 
from the squared end of a standard 17-gauge 
needle. A stainless steel rod is cut at a 45- 
degree angle and its angled surface is highly 
polished and fitted into the bore of the needle. 
A flange on this rod facilitates its seating within 


Cooper Light Probe 


Stainless steel 
17 gauge needle. 


0.058" 


0.040” 


the needle with the mirror surface facing the 
side port. It is fitted by friction into the squared 
end of the 17-gauge needle and secured with 
solder. The fiberoptic pipe is inserted into the 
hub of the needle and advanced to the polished 
surface of the wedge. The pipe is secured in 
position with an optical grade epoxy. Finally, 
the side port is hermetically sealed with the 
same epoxy to allow for gas sterilization. When 
the fiberoptic light pipe is illuminated, light is 
reflected off the polished surface of the stain- 
less steel wedge and exits through the side 
opening port of the needle giving a bright point 
light source. 

The fiberoptic light pipe is placed over the 
anchored therapeutic plaque, and while the 
examiner observes the interior of the eye with 
indirect ophthalmoscopy, the perimeter of the 
plaque can be accurately outlined by transillu- 
mination. With the light source of the indirect 
ophthalmoscope turned off, the boundaries of 
the plaque can be identified as the tip of the 
fiberoptic probe is moved on and off the perim- 
eter of the plaque. By alternately identifying 
the perimeter of the plaque and the perimeter 
of the tumor as the light from the indirect 
ophthalmoscope is alternately turned off and 
on, plaque localization relative to the tumor 
site can be ascertained. If the plaque is unsatis- 
factorily positioned, the sutures can be adjust- 
ed to provide optimal positioning. 


Void filled with 
EPO-TEK 301 


Polished mirror 
surface ` “Z 












< 0.002” 


0.044” 


0.024” 


Figure (Robertson, Fuller, and Anderson). Schematic showing a standard 20-gauge disposable fiberoptic light 
pipe housed in a modified 17-gauge needle designed to direct light at right angles to the long axis of the 


fiberoptic pipe. 
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Discussion 


One of us (D.M.R.) has used this technique 
in the past four months in five cases and was 
able to verify its usefulness. In each case the 
transillumination technique demonstrated that 
the perimeter of the sutured plaque surround- 
ed the perimeter of the tumor. However, in two 
instances the plaque was eccentrically cen- 
tered, which required that the sutures be read- 
justed. 
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The Effect of Rapid Freezing on Uveal Melanomas 





Ahmed A. Hidayat, M.D., Francis G. LaPiana, M.D., Kenyon K. Kramer, M.D., 
Paul V. Whitmore, M.D., Fleming D. Wertz, M.D., and Narsing A. Rao, M.D. 


We studied the immediate effects of rapid 
freezing on 19 variously sized uveal melano- 
mas that were subjected to cryoenucleation 
using liquid nitrogen and a cryoring by light 
and electron microscopy and tissue culture. 
The freezing time and the temperature of 11 
lesions were recorded. The light microscopic 
finding of an intranuclear clear center with 
peripheral displacement of clumped chroma- 
tin against the nuclear membrane was sugges- 
tive of intranuclear ice crystal formation but 
did not indicate cellular death of the tumors. 
The major ultrastructural changes, including 
plasmalemmal breaks, dissolution of cytoplas- 
mic matrix, and damage to various organelles, 
however, suggested acute necrosis in tumors 
not exceeding 7 mm in elevation. Failure of the 
melanoma cells to grow in tissue culture and 
positive staining with trypan blue support the 
contention of tumor death. The late effects of 
rapid freezing were also evaluated in another 
case of uveal melanoma. The eye was enucleat- 
ed six months after cryopexy. Histopathologic 
findings showed that the tumor was necrotic. 
Failure of the neoplasm to regress (noted clini- 
cally) was related to edema and inflammatory 
infiltrates. 


RECENTLY CRYOTHERAPY has been used for the 
treatment of various tumors throughout the 
body with good results.'* Ophthalmologists 
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have also used this method for treating patients 
with tumors of the eyelid and conjunctiva,” 
but there have been few attempts to treat uveal 
melanomas with cryotherapy.’ A more usual 
method is to freeze choroidal melanomas as an 
adjunct to enucleation,” in keeping with the 
‘“no-touch technique” that was introduced by 
Fraunfelder and associates.“ Freezing before 
enucleation serves to immobilize the tumor 
cells and prevent tumor spread from occurring 
secondary to ocular manipulations during enu- 
cleation. Eighteen of our patients with choroi- 
dal melanomas were treated by a similar meth- 
od. Additionally, intraocular pressure was 
stabilized” and the tumor temperature was 
recorded in many cases. The purpose of this 
study was to determine whether melanoma 
cells were destroyed by rapid freezing and, if 
so, Whether cryotherapy alone should be con- 
sidered a reliable method for treating choroidal 
melanomas. 


Subjects and Methods 


Nineteen choroidal melanomas of various 
sizes and with a median elevation of 7 mm 
(range, 2.5 to 15 mm) were subjected to rapid 
freezing prior to enucleation using previously 
described techniques.” Preoperatively, ultra- 
sound measurement of the tumors was made in 
all patients. The position of an adjustable cryo- 
ring applied to the sclera over the tumors was 
checked by indirect ophthalmoscopy. Liquid 
nitrogen was allowed to flow continuously 
from a reservoir through a plastic tube to the 
cryoring until the entire tumor was frozen and 
encompassed by an iceball. The process was 
observed by indirect ophthalmoscopy. There- 
after, intermittent flow of liquid nitrogen was 
applied (approximately 15 seconds on and 15 
seconds off) until enucleation was complete. 
The freezing time (continuous and intermit- 
tent) was recorded in minutes in 11 lesions. 
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A thermocouple needle was placed on the 
scleral surface over the base of the tumor and 
another one was inserted into the tumor sum- 
mit. Before inserting the internal thermocouple 
needle into the tumor summit, a small scleroto- 
my in the quadrant directly opposite the tumor 
was made 4 mm posterior to the corneoscleral 
limbus on the pars plana. The internal probe, 
which approximates a 23-gauge needle, was 
directed through the sclerotomy under direct 
visualization with the microscope and contact 
lens or indirect ophthalmoscope and condens- 
ing lens. The probe passed into the apex of the 
tumor after the tumor base was frozen. 

The technique was varied depending on the 
size and location of the neoplasm. Medium 
sized tumors located in the posterior pole were 
approached through two sclerotomies. The 20- 
gauge sclerotomies were made 4 mm posterior 
to the corneoscleral limbus at the 10:00 o’clock 
and 2:00 o’clock meridians. The temperature 
probe and a standard 20-gauge light pipe from 
the vitrectomy instrumentation set were insert- 
ed into the eye. An operating contact lens was 
placed on the cornea and the tumor was visual- 
ized using the operating microscope and endo- 
illumination. In these cases, the freezing of the 
entire tumor base was easily visualized. After 
the tumor base was frozen, the temperature 
probe was guided into the tumor summit. 

In cases in which the tumors were large and 
more anteriorly located, one sclerotomy was 
commonly used. The sclerotomy was made 4 
mm posterior to the corneoscleral limbus in the 
quadrant directly opposite the tumor. The 
temperature probe was guided into the summit 
of the tumor under direct observation of either 
the contact lens and operating microscope or an 
indirect ophthalmoscope after the tumor base 
was frozen. The size and location of the tumor 
determined whether or not the indirect oph- 
thalmoscope or the microscope was used as the 
viewing instrument. Large tumors required the 
use of an indirect ophthalmoscope. Smaller 
tumors were easily visualized with the contact 
lens and operating microscope. 

The thermocouples were then attached to a 
cryothermometer. The temperatures of the api- 
cal portion and the sclera underlying the tumor 
base was measured in degrees Celsius, approx- 
imately every 15 seconds throughout the freez- 
ing process. After enucleation, the cryoring site 
was marked. The globes were immediately 
opened, and a correlation between the cryoring 
site and the tumor was made. The dimensions 
of the neoplasms at their bases and heights 


from the inner surface of the sclera to the 
summit were measured by a caliper. For elec- 
tron microscopic studies, multiple tissue sam- 
ples were taken from the summit, center, and 
base of nine tumors. In four cases where the 
ring was slightly eccentric, additional tumor 
samples were taken from areas outside the 
cryoring site for comparison. The tissues were 
fixed in 2% glutaraldehyde and processed for 
electron microscopic studies as previously 
described.” 

The control used in this study was an un- 
frozen portion of a melanoma from a case in 
which freezing was terminated because of a 
mechanical problem. In the control case both 
the frozen and the unfrozen portions of the 
melanoma were studied by light and electron 
microscopy. 

For tissue culture, in one case, the enucleated 
eye was immediately opened in the operating 
room and a 6-mm tissue sample from the sum- 
mit and central portion of the melanoma was 
aseptically collected in a 130-ml specimen jar 
containing 40 ml of RPMI-1640 medium sup- 
plemented with 10% fetal calf serum and 
0.50 mg/ml of gentamicin. The tumor sample 
was cut in a series of thin slices which were 
transferred to RPMI-1640 medium comple- 
mented with 20% inactivated fetal calf serum, 
0.2% bovine insulin, and 0.020 mg/ml of genta- 
micin. The pH was adjusted to 7.3, and the 
culture flasks were incubated and examined 
daily for any tumor growth. 

One milliliter of RPMI-1640 medium contain- 
ing tumor cells that were released by the slicing 
was centrifuged at 1,000 g five times. The 
supernatant fluid was siphoned off and dis- 
carded. One milliliter of Hank’s solution and 
0.1 ml of 0.4% trypan blue at pH 7.7 were 
added to the cells. The mixture was stirred ten 
times with a Pasteur pipette. A drop of the 
suspension was placed in a hemocytometer, 
and a viability count was made by counting the 
number of stained and unstained cells using a 
previously described technique.'* A total of 300 
cells were counted. On day 7, suspensions 
prepared from the explant were examined for 
trypan blue dye exclusion. 

For studying the late effects of cryotherapy, 
an additional case of a small spindle cell mela- 
noma involving the peripheral choroid and cili- 
ary body was subjected to cryopexy twice over 
six weeks, using a cryoprobe to the peripheral 
choroid. No further details were available. 
When the eye was enucleated six months later 
it was examined only by light microscopy. 
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Results 


The freezing time varied depending on the 
size and height of the tumors and ranged from 
five to 12 minutes for continuous freezing, 
three to 11 minutes for intermittent freezing, 
and eight to 21 minutes for the total freezing 
process. The temperature of sclera near the 
cryoring over the base of the tumors was —112 
C. The median temperature at the tumor’s sum- 
mit was —20 C (range —16 to —49 C) and varied 
according to tumor elevation, which ranged 
from 2.5 to 11 mm in those cases in which the 
temperature was measured. The rate of cooling 
was much faster at the tumor’s base than at its 
summit (Fig. 1). 

By light microscopy, 18 of 19 melanomas 
treated by cryoenucleation were confined to the 
choroid. Only one lesion involved the periph- 
eral choroid and adjacent ciliary body. Fifteen 
tumors were mixed cell type and four were 
spindle cell type. The immediate cryogenic ef- 
fects were more prominent in the nuclei of 
tumor cells, where a large central clear area 
surrounded by dense, clumped chromatin 
against the nuclear membrane was seen (Fig. 
2). Their nucleoli were rarely observed. The 
cytoplasmic borders of the tumor cells were 


indistinct. Most of the red blood cells inside the 
vascular channels of the tumor were either 
hemolyzed or completely broken down (Fig. 3). 

The retinal pigment epithelium overlying 
and adjacent to the tumors was necrotic and 
mostly absent (Fig. 4). These histopathologic 
alterations of tumor cells, red blood cells, and 
pigment epithelium were observed inside the 
cryoring site. However, they were absent out- 
side the cryoring site in four lesions in which 
the cryoring was slightly eccentric (Fig. 4). 
Freezing effects were also absent at the summit 
of tumors exceeding 7 mm in height. 

The delayed effects of freezing (six months 
after cryopexy) were necrosis in the choroidal 
portion of the melanoma and necrosis and dis- 
solution of the overlying pigment epithelium 
(Fig. 5). Bleached sections showed edema, 
melanophages, and lymphocytes, but no viable 
tumor cells were seen (Fig. 6). The adjacent 
ciliary body, which was away from the cryo- 
probe site, showed a small, nonelevated, low- 
grade spindle cell melanoma. Freezing effects 
were not seen in the ciliary body portion of the 
tumor or in the overlying ciliary epithelium. 

By electron microscopy, in contrast to the 
essentially normal findings in the control (Fig. 
7), there were substantive ultrastructural 
changes in the nine melanomas studied. The 
nuclear changes were similar to those seen on 
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Fig. 1 (Hidayat and associates). Temperature in Celsius at the base and summit of a choroidal melanoma 
during cryoenucleation. The tumor measured 13 x 15 mm at the base and 11 mm in height. 
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Fig. 2 (Hidayat and associates). The frozen and 
unfrozen control portions of the same choroidal 
melanoma as seen in Figure 1 are shown in a split 
field. Top, The frozen area disclosed indistinct cyto- 
plasmic borders of the tumor cells. Margination of 
the clumped chromatin against the nuclear mem- 
brane with clear central areas of the nuclei is present. 
There are no apparent nucleoli. Bottom, The unfroz- 
en portion of the same tumor (control). The nuclei of 
spindle B melanoma cells have thin nuclear mem- 
brane and prominent (one or more) nucleoli (hema- 
toxylin and eosin, x 400). 


light microscopy, which demonstrated chroma- 
tin particles and nucleoli that were clumped 
and displaced peripherally against the nuclear 
membrane, leaving an electron-lucent central 
area (Fig. 8). The plasmalemma (cell mem- 
brane) showed multiple breaks through which 
melanosomes and cellular debris were extrud- 
ed and then dispersed into the extracellular 
spaces (Figs. 9 and 10). There was dissolution 
and disruption of the cytoplasmic matrix in the 
form of irregular lucent spaces. These spaces 
were smaller at the base of the tumor (closer to 
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Fig. 3 (Hidayat and associates). A blood vessel 
within the tumor. The red blood cells within its 
lumen are hemolyzed (hematoxylin and eosin, 
x 450). 


the cryoring) (Fig. 10) and larger near the tu- 
mor’s summit (further from the cryoring) (Fig. 
11). Most of the mitochondria were swollen and 
exhibited loss of the matrix, dense granules, 
and cristae. The endoplasmic reticulum was 
also affected by freezing and disclosed dilata- 
tion, vesiculation, and ribosomal derangement 
or disruption. Some cytoplasmic organelles 
were disrupted and distorted beyond recogni- 
tion (Fig. 12). Rarely, intact mitochondria or 
whole tumor cells or both were noted in the 
middle portion of the tumor. Their numbers, 
however, were markedly increased at a dis- 
tance of 7 mm or more from the cryoring site 
(Fig. 13). The vascular channels inside the 
tumor showed hemolysis of the red blood cells 
and dissolution of the plasmalemma and cyto- 
plasmic matrix of the lining endothelial cells, 
where extrusion of cellular debris and membra- 
nous structures into the lumens were seen (Fig. 
14). 
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Fig. 4 (Hidayat and associates). Split field of a choroidal melanoma that was completely frozen during 
cryopexy. Left, A portion of the tumor (T) that was inside the cryoring site. The overlying and adjacent pigment 
epithelium was disintegrated and mostly absent. Bruch's membrane (B) is intact (hematoxylin and eosin, x 60). 
Inset, Higher magnification of the tumor showing immediate freezing effects in the form of pyknotic nuclei with 
central clear zone (hematoxylin and eosin, x 400). Right, The portion of the tumor outside the cryoring site (T). 
The overlying and adjacent pigment epithelium (PE) is intact (hematoxylin and eosin, x60). Inset, Higher 
magnification of tumor cells showing no freezing effect (hematoxylin and eosin, X 400). 


On tissue culture, none of the tumor explants 
showed any growth. On the seventh day, sus- 
pensions prepared from the explant were ex- 
amined for exclusion of trypan blue dye. All of 
these tumor cells and the initial tumor cells, 
which were obtained by slicing the tumors, 
stained positive with trypan blue, indicating 
necrosis of the cells. 


Discussion 


There are two phases of in vivo cryoinjury. 
During the initial phase, the cell is directly 
affected. In the later phase, the obliteration of 
the microcirculation causes ischemic infarction 
of the tissues, including cells that have sur- 
vived the initial phase.’ Most of our study was 
related to the initial phase, although in one 
case the later, or delayed, phase was also ob- 
served. The light-microscopic finding of large 
intranuclear vacuoles surrounded by dense, 


clumped chromatin against the nuclear mem- 
brane was suggestive of intranuclear ice crys- 
tals but did not indicate death of tumor cells. 

More impressive, however, were the findings 
of (1) the presence of necrosis and disintegra- 
tion of retinal pigment epithelium overlying 
and immediately adjacent to the tumor, and (2) 
lysis of red blood cells within the vascular 
channels of the melanoma. These changes were 
absent in portions that were outside an eccen- 
tric cryoring site or 7 mm away from the freez- 
ing site (near the tumor summit) or both. 

In contrast, our electron microscopic studies 
disclosed considerable damage to the cytoplas- 
mic organelles and plasmalemma, where there 
were multiple breaks through which melanin 
granules and cellular debris extruded into the 
extracellular space. These changes are similar 
to those in previously reported studies” and 
are highly suggestive of irreversible cell dam- 
age or tumor death.“ Other evidence of cell 
death was failure of tumor cells to grow in 
tissue culture and the positive staining with 
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Fig. 5 (Hidayat and associates). After cryopexy, a 
choroidal melanoma increased in size. Enucleation 
was performed six months later. The late effect of 
freezing is manifested by extensive necrosis of the 
tumor cells. The overlying pigment epithelium was 
disintegrated and largely absent. Bruch’s membrane 
(B) is intact (hematoxylin and eosin, X60). Inset, 
Higher magnification of the necrotic areas, which 
contain macrophages and dispersed melanin gran- 
ules but no viable tumor cells (hematoxylin and 
eosin, X 250). 


trypan blue of all tumor cells. A positive blue 
staining of the cytoplasm is a reliable indication 
of cell necrosis. 

Dissolution of the cytoplasmic matrix with 
irregular clear spaces that were small at the 
base and larger near the summit of the tumors 
suggests the site of intracytoplasmic ice crys- 
tals. Many investigators” believe that these 
crystals have a deleterious effect on the cell, 
but they do not elaborate on how their presence 
destroys the cell. We believe the effect is me- 
chanical; the rapid expansion of the intracellu- 


Rapid Freezing of Uveal Melanomas 71 


Fig. 6 (Hidayat and associates). Bleached section of 
the tumor shown in Figure 5. The reactive inflamma- 
tory response, manifested by edema and inflamma- 
tory cells, including lymphocytes and macrophages, 
accounts for the increased size of the tumor after 
cryopexy. Bruch’s membrane (B) is intact, but the 
overlying pigment was destroyed and is largely ab- 
sent (hematoxylin and eosin, X 400). 


lar water volume as it freezes causes the cell 
membrane to rupture. 

Cells containing melanosomes, whether mel- 
anocytes or pigment epithelial cells, are cryo- 
sensitive as compared to other cells.” In this 
study, we observed extensive ultrastructural 
damage in almost all the cytoplasmic organelles 
and cell membranes of the cells at the base of 
the tumor. A large number of tumor cells, and 
even individual organelles in the same cells, 
appeared intact near the summit of the lesion 
that exceeded 7 mm in elevation. These ultra- 
structural results correlated well with the tem- 
peratures and rate of cooling at different areas 
of the melanoma. Ina large tumor (elevation 11 
mm), the temperature reached —112 C at the 
tumor’s base and only —18 C at its apex. Con- 
versely, the temperature of a small tumor 
(elevaton 2.5 mm) reached —49 C at its summit. 
There was also a marked difference in the 
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Fig. 7 (Hidayat and associates). Electron micrograph of the control (unfrozen) portion of a tumor. The 


cytoplasmic organelles are intact, and the cell membrane (arrow) is well delineated without disruption. The fine 
chromatin is distributed uniformly throughout the nucleus (x 33,600). 
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Fig. 8 (Hidayat and associates). The frozen portion of same tumor shown in Figure 7. The clumped chromatin 
material is displaced peripherally against the nuclear membrane, leaving an electron-lucent central area that 
may represent the site of intranuclear ice crystals (x 20,000). 
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Fig. 9 (Hidayat and associates). Multiple breaks 
(arrow) in the plasmalemma (P) through which 
melanosomes (M) were extruded and dispersed in 
the extracellular spaces (x 34,000). 


cooling rate at different portions of the tumors. 
As demonstrated in Figure 1, for the same 
tumor, the temperature dropped to —18 C with- 
in 15 seconds for the portion of the tumor near 
the cryoring. It took six minutes for this same 
drop to occur near the tumor’s summit, 11 mm 
away from the cryoring. 

The cardinal rules of cryosurgery include a 
rapid freeze, slow thaw, and multiple freeze/ 
thaw cycles. In our study, only rapid freezing 
with liquid nitrogen was used. Liquid nitrogen 


is a powerful cryogen with a boiling point of 
—195.6 C. Another important factor for tumor 
destruction in our study was the use of a 
cryoring, which acts like multiple cryoprobes 
by covering a larger surface area. We agree with 
Farrant and Walter” that a single probe cannot 
provide sufficiently uniform conditions of cool- 
ing, because of the rapid influx of heat from the 
surrounding unfrozen tissue. Lincoff and asso- 
ciates’® discouraging results regarding cryo- 
surgical treatment of choroidal melanomas, in 
which incomplete tumor destruction was docu- 
mented histopathologically, appear to be relat- 
ed to two main factors: (1) they used a cryosur- 
gical probe, a less powerful tool than a 
cryoring, and thus ice was not seen in the 
center of some tumors or the iceball did not 
reach tumors exceeding 3 or 4 mm in height; (2) 
their cooling time, which ranged from 20 to 80 
seconds, is believed to be inadequate. Accord- 
ing to our study, the apical portions of tumors 
exceeding 3 mm in height did not show a low 
and lethal temperature (approximately —25 C) 
in less than two minutes, even when they 
appeared completely encased in the iceball dur- 
ing cryosurgery. Our total freezing time (con- 
tinuous and intermittent) was much longer, 
ranging from 5 ¥2 to 18 minutes. 

In this study, the late effects of cryopexy of a 
small uveal melanoma, in which the surgical 
cryoprobe was applied, were evaluated. In that 
case, the eye was enucleated six months after 
cryosurgery because the tumor did not re- 
gress. Histopathologic findings showed that the 
previously frozen area was necrotic without 
viable tumor cells. The tumor’s nonregression 
(noted clinically) was related to edema and 
mild inflammatory infiltrate. Surprisingly, the 
necrotic products did not irritate and damage 
the eye. 

As a result of cryosurgical treatment of intra- 
ocular tumors, various complications, includ- 
ing intraocular hemorrhage, vitreous retrac- 
tion, retinal detachment, and the occurrence of 
exudative response in the retina and vitreous, 
have been reported in some cases. !™*!* However, 
in dealing with uveal melanomas, saving the 
patient's life is more important than preserving 
vision in an eye containing a malignant tumor. 
These complications may cause blindness and 
subsequent enucleation. In such circumstanc- 
es, enucleating an eye containing a necrotic 
melanoma may be safer to the patient than 
enucleating an eye not subjected to cryothera- 
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Fig. 10 (Hidayat and associates). Dissolution of the cytoplasmic matrix with many small lucent areas at the 
base of the tumor. The plasmalemma is disrupted, with the resultant dispersion of melanosomes in the 


extracellular matrix (x 56,000). 


py and containing a viable tumor from which 
cells could possibly spread to the blood stream 
secondary to ocular manipulation. Because the 
cellular changes produced by cryotherapy and 


the results of tissue culture strongly indicate 
cellular death, further evaluation of primary 
cryotherapy of choroidal melanomas not ex- 
ceeding 7 mm in height is justified. 
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Fig. 11 (Hidayat and associates). The presence of intracytoplasmic ice crystals is suggested by large lucent 
areas of the cytoplasm (IC) at the summit of a choroidal melanoma that was 9.5 mm in height. Some 
mitochondria (M) appear intact (x 12,000). 
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Fig. 12 (Hidayat and associates). The summit of a tumor. The mitochondria (M) show precipitation and loss of 
matrix, dense granules, and cristae. Dilatation, vesiculation, and ribosomal derangement or disruption of the 
rough-surfaced endoplasmic reticulum (E) are seen. Other destroyed organelles (O) are beyond recognition 


(x 42,000). 
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Fig. 13 (Hidayat and associates). Many melanoma cells at the summit of the tumor show prominent freezing 
effect; however, the tumor cell at the upper right corner appears intact (x 25,000). 
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Fig. 14 (Hidayat and associates). A vascular channel at the base of a tumor showing hemolysis of the red blood 


cells (R) and dissolution of plasmalemma and matrix of lining endothelial cells (E) with extrusion of cellular 
debris and membranous structures (DM) into the lumen (x 16,000). 
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Ophthalmic Manifestations of Narcolepsy 





Matthew E. Norman, M.D., and John A. Dyer, M.D. 


We reviewed the records of 755 patients in 
whom narcolepsy was diagnosed between 1979 
and 1983. In a subset of 405 previously undiag- 
nosed and untreated patients, the following 
variables were assesced: the subspecialty in 
which the condition was diagnosed, age and 
sex of the patients, family history, expressed 
symptoms in the total group, symptoms in 
patients whose condition was diagnosed by 
ophthalmologists, laboratory aids used for di- 
agnosis, treatment, and outcome. 


NARCOLEPSY is a Clinical entity that usually 
comprises variable periods of excessive day- 
time somnolence punctuated by more severe 
sleep episodes.’ Cataplexy, sleep paralysis, 
hypnagogic hallucinations, and disturbed noc- 
turnal sleep are other classic symptoms. The 
narcoleptic patient frequently interacts with an 
ophthalmologist.” In 1934, Daniels: reported 
the association of double vision with narcolep- 
sy. Keefe and associates’? noted that blurred 
vision and intermittent diplopia could be a 
harbinger of the full clinical syndrome. 

We studied the previously undiagnosed cases 
of a group of patients with narcolepsy who 
were examined at our institution during a five- 
year period. Demographic data, family history, 
symptoms, treatment, outcome, and diagnostic 
aids were reviewed. This report is intended to 
increase the ophthalmologist’s awareness of 
this disease, which is associated with signifi- 
cant morbidity. 


Subjects and Methods 


In reviewing the medical information system 
at our institution, we found that 755 patients 
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with narcolepsy and hypersomnolence had 
been examined during the five years from 1979 
through 1983. The subset of 405 patients with 
previously undiagnosed narcolepsy was evalu- 
ated for the subspecialty in which the diagnosis 
was made, age and sex of the patient, family 
history, expressed symptoms of the total 
group, expressed symptoms in patients diag- 
nosed by ophthalmologists, laboratory aids 
used for diagnosis, treatment, and outcome. 


Results 


Of the 405 patients, 191 (47%) received the 
diagnosis of narcolepsy in the Departments of 
Neurology, 145 (36%) in Internal Medicine, and 
55 (14%) in Ophthalmology (Table 1). The age 
and sex distribution of the patients (Table 2) is 
similar to that in previous reports. A family 
history of narcolepsy was noted in 131 cases 
(32%). Several family histories included sib- 
lings or children with hyperactivity. 

In the group as a whole, the most frequently 
expressed symptoms were excessive daytime 
somnolence (374) and driving-related somno- 
lence (217). Other common complaints includ- 
ed poor nocturnal sleep (78), hypersomnolence 
with reading (70), and cataplexy (50) (Table 3). 
Among the 55 cases diagnosed in the Ophthal- 


TABLE 1 
DEPARTMENTS IN WHICH NARCOLEPSY WAS 
DIAGNOSED IN 405 PATIENTS 





DEPARTMENT NO. OF PATIENTS 
Neurology 191 
Internal medicine 145 
Ophthalmology 55 
Family medicine 5 
Pediatrics 4 
Psychiatry 4 
Otorhinolaryngology 1 
Total 405 
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TABLE 2 
AGE AND SEX DISTRIBUTION OF 405 PATIENTS WITH 
PREVIOUSLY UNDIAGNOSED NARCOLEPSY 


AGE (YRS), NO. OF 
BY SEX PATIENTS 
Male 

>61 46 
51-60 65 
41-50 51 
31-40 28 
21-30 41 

=20 30 

Subtotal 261 

Female 

=61 23 
51-60 26 
41-50 24 
31-40 29 
21-30 30 

=20 12 

Subtotal 144 

Total 405 


mology Department, the most common patient 
complaints were excessive daytime somnolence 
(44), driving-related somnolence (30), and 
blurred vision (23) (Table 4). 


TABLE 4 
COMPLAINTS OF 55 PATIENTS WITH PREVIOUSLY 
UNDIAGNOSED NARCOLEPSY WHO WERE EVALUATED 
BY OPHTHALMOLOGISTS 


NO. OF 

COMPLAINT PATIENTS 
Excessive daytime somnolence 44 
Driving-related somnolence 30 
Blurred vision 23 
Sleep precipitated by reading 16 
Poor nocturnal sleep 5 
Diplopia 5 
Tired, heavy eyes 4 
Burning eyes 4 
Spontaneous eyelid closing 3 
Poor concentration when reading 2 
Fatigue with close work 2 
“Four pairs of glasses 

in the past year...” 1 
Flickering vision 1 
Hypnagogic hallucinations 1 





TABLE 3 
COMPLAINTS OF 405 PATIENTS WITH PREVIOUSLY 
UNDIAGNOSED NARCOLEPSY 


COMPLAINT NO. OF PATIENTS 
Excessive daytime somnolence 374 
Driving-related somnolence 217 
Poor nocturnal sleep 78 
Sleep precipitated by reading 70 
Cataplexy 50 
Blurred vision 33 
Sleep paralysis 31 
Poor concentration when reading 26 
Hypnagogic hallucinations 16 
Sleep apnea 15 
Diplopia 12 
“Sleep attacks” 11 
Burning eyes 5 
Tired, heavy eyes 4 
Spontaneous eye closing 3 
Somnolence related to flying 
an aircraft 


Breathing disorder (snoring) 
Fatigue with close work 
Flickering vision 


— N N N 





In the group as a whole, the tests used as an 
adjunct for diagnosis included pupillography, 
electroencephalography, nocturnal polysom- 
nography, and the multiple sleep latency test 
(Table 5). Forty-nine cases (12%) were diag- 
nosed as narcolepsy solely on clinical impres- 
sion. Treatment was begun in these patients 
without further diagnostic evaluation. 


TABLE 5 
DIAGNOSTIC AIDS USED IN THE EVALUATION OF 405 
PATIENTS WITH PREVIOUSLY 
UNDIAGNOSED NARCOLEPSY 


METHOD NO. OF PATIENTS 
Electroencephalography 45 
Sleep apnea studies 17 
Multiple sleep latency tests 7 
Pupillography 323 
Degree of inattentiveness: 
Negative 49* 
Mild 143 
Moderate 92 
Moderately severe 18 
Severe 21 


*14 of these patients received no treatment. 
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TABLE 6 
MOST FREQUENT TREATMENT FOR 405 PATIENTS 
WITH PREVIOUSLY UNDIAGNOSED NARCOLEPSY 


TREATMENT NO. OF PATIENTS 


Methylphenidate hydrochloride 


20 mg orally three times daily 165 
10 mg orally three times daily 39 
10 mg orally as needed (up to 
six times daily) 20 
40 mg orally three times daily 10 
20 mg orally twice daily 13 
10 mg orally twice daily 13 
Methamphetamine hydrochloride 40 
Dextroamphetamine sulfate 20 
Triazolam 30 
Temazepam 34 
Diazepam 7 
Oxazepam 10 
Doxepin 15 
Imipramine hydrochloride 3 
Clonazepam 5 
Flurazepam 57 
Total 481* 





*Total exceeds 405 because some patients were taking more 
than one medication. 


The most common treatment was 20 mg of 
methylphenidate hydrochloride given three 
times daily (Table 6). Dosage schedules were 
often individually tailored. Medications to 
maximize restful nocturnal sleep or to treat 
cataplexic symptoms were used infrequently. 

Follow-up information was available for 154 
patients (38%). The duration of follow-up 
ranged from six months to five years. A good 
response to therapy, defined as subjective re- 
lief of narcoleptic symptoms and continuance 
of therapy, was obtained in 147 (96%) of the 
patients. Reasons for a poor response to thera- 
py in seven patients included upset stomach, 
uneasiness with medication, “jittery feeling,” 
increased blood pressure, and headache. Be- 
cause our institution is a tertiary care facility, 
obtaining follow-up information for more pa- 
tients was not possible. 


Case Reports 


Case 1 
A 19-year-old man complaining of double 
vision and inability to focus while reading or 


driving was examined in the Ophthalmology 
Department. Additional symptoms included 
the necessity for frequent naps, sleeping dur- 
ing a test or conversation, insomnia, daily con- 
sumption of 2 to 3 quarts of tea, and an episodic 
inability to move his arms and legs while awak- 
ing. Ophthalmic examination showed a visual 
acuity of 20/20 in both eyes. Near point of 
accommodation was 8 cm. The results on fu- 
sional vergences, Lancaster red-green evalua- 
tion, and Titmus stereovision screening were 
all within normal limits. Evaluation with the 
Maddox Rod disclosed a far esophoria of 2 
prism diopters and a near exophoria of 2 prism 
diopters. The findings on pupillography were 
consistent with a mild degree of inattentive- 
ness. Methylphenidate hydrochloride, 20 mg 
orally three times daily, was prescribed and the 
patient’s clinical status markedly improved. 


Case 2 

A 35-year-old woman examined in the Neu- 
rology Department complained of double vi- 
sion while driving. This diplopia was alleviated 
by shaking her head. She related that she had 
had three motor vehicle accidents; slept 
through movies at the theater; had had poor 
concentration in high school; had loss of mus- 
cle tone with laughter, crying, or during argu- 
ments with her husband; had vivid dreams of 
floating or flying when awaking; and had occa- 
sional inability to move her extremities or 
speak on awaking. Pupillographic examination 
showed a moderately severe disorder of arous- 
al. The patient was given methylphenidate hy- 
drochloride, 20 mg orally three times daily. She 
was symptom-free while receiving a final dos- 
age of 30 mg orally three times daily. 


Discussion 


Several diagnostic aids were available for the 
examination of the patients. Pupillography was 
most commonly used to study patients with 
excessive daytime somnolence. (Various condi- 
tions associated with excessive daytime somno- 
lence have been described [Table 7].’) At our 
institution, this technique is used in conjunc- 
tion with the patient’s history and physical 
findings to arrive at a diagnosis. The technique, 
extensively studied by Yoss, Moyer, and 
Hollenhorst,® involves using an infrared pupil- 
lograph that measures pupillary diameter. The 
alert, well-rested person has large-diameter 
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TABLE 7 
CONDITIONS ASSOCIATED WITH EXCESSIVE 
DAYTIME SOMNOLENCE” 





Narcolepsy 

Idiopathic central nervous system hypersomnia 
Psychophysiologic or psychiatric problems 

Irregular sleep-wake patterns 

Use (abuse) of stimulant medications 

Neurologic conditions 

Excessive daytime somnolence not associated with 


any objective abnormality 
was 


pupils with little variation in size throughout 
the 15-minute tracing. The narcoleptic person, 
with decreasing levels of alertness, has pupils 
that show progressive constriction. Persons 
with narcolepsy can also show marked varia- 
tion in pupillary diameter that produces a si- 
nusoidal tracing. The degree of inattentiveness 
(mild, moderate, moderately severe, or 
severe), as described by Yoss, Moyer, and 
Hollenhorst, is gauged according to the degree 
and variation of pupillary constriction. The 
degree of pupillary constriction is evaluated at 
the beginning and end of the study. The varia- 
tion of pupillary diameter throughout the 
study is also assessed for the degree of inatten- 
tiveness. 

Testing is performed for 15 minutes in the 
morning and 15 minutes in the afternoon. This 


multiple-testing format was recently advocated 
by other investigators.’ Multiple testing is de- 
sirable because, during periods of maximal 
alertness, narcoleptics can produce normal pu- 
pillographic tracings. Pupillography is per- 
formed with the patient seated in a dark room. 
The patient is told to relax and that sleep is to 
be neither avoided nor attempted. An eyelid 
crutch is used if the patient falls asleep. The 
application of the eyelid crutch results in only 
momentary arousal for the sleepy individual. 

Figure 1 illustrates the composite pupil- 
logram for a normal, well-rested person. The 
maximal pupillary variation is 1 mm, and con- 
striction and dilation waves are minimal. The 
pupillogram for a patient with mild inattentive- 
ness is depicted in Figure 2. A marked sinusoi- 
dal wave pattern of pupillary dilation and con- 
striction was noted during minute 3. At minute 
5 the patient fell asleep, and an eyelid crutch 
was applied. At this time the pupil diameter 
was 4 mm, 4 mm less than the baseline diame- 
ter. 

The multiple sleep latency test is performed 
during multiple nap situations throughout the 
day. Sleep latency is the interval from when a 
person attempts sleep to the time when electro- 
encephalographic patterns of sleep (defined as 
two consecutive 30-second epochs of stage I or 
any single epoch of stages II through IV or REM 
sleep) first develop. Electro-oculographic, chin 
electromyographic, and _ electrocardiographic 


Fig. 1 (Norman and Dyer). 
Thirty-second pupillogram at 1 
minute, 8 minutes, and 15 minutes 
in a person with normal alertness. 
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8 Minute 1 


Minute 3 


Pupil diameter (mm) in darkness 
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Time, sec 


data are also commonly obtained during this 
test. 

The multiple sleep latency test purports sev- 
eral advantages over pupillography."’ Most im- 
portantly, it can definitively diagnose narcolep- 
sy. À positive test result is indicated by the 
onset of electroencephalographic patterns of 
sleep less than five minutes from the beginning 
of the nap attempt. The pupillography is most 
useful in assessing the level or degree of 
alertness/attentiveness. 

Electroencephalography was used to assess 
rapid onset of stage I or rapid eye movement 
sleep. The sleep-apnea syndromes were as- 
sessed by nocturnal polysomnography. Varia- 
bles commonly assessed were electroencepha- 
lography, electro-oculography, electromyo- 
graphy from chin leads, thoracic and abdomi- 
nal strain gauges, nasal and oral thermistors, 
lead II electrocardiography, and surface elec- 
trodes from the area of the tibialis anterior 
muscles. 

The plethora of ocular symptoms was im- 
pressive. The complaint of near blur in correct- 
ed presbyopia or diplopia with extreme varia- 
bility in measurement should alert the 
ophthalmologist to the possible diagnosis of 
narcolepsy. The overwhelming number of pa- 
tients complaining of driving-related somno- 
lence brings much-deserved attention to the 
possible morbidity associated with narcolep- 





Fig. 2 (Norman and Dyer). 
Thirty-second pupillogram at 1 
minute, 3 minutes, and 5 minutes 
in a patient with mild narcolepsy. 
Note sinusoidal change in pupil- 
lary diameter during third minute. 
An eyelid crutch (EC) was applied 
to open the eye at minute 5, and 
further miosis was seen. 


25 30 


sy.’ Intervention at any level, whether by a 
neurologist, internist, or ophthalmologist, 
holds promise for the reduction of traffic- 
related morbidity and mortality to the narco- 
leptic patient and the innocent bystander. 

Multiple sleep aides are helpful adjuvants for 
diagnosis. However, in the present series, 56 
patients with severe narcoleptic clinical histo- 
ries were treated empirically. A trial of methyl- 
phenidate can be instituted to relieve symp- 
toms before referral to a neurologist for 
follow-up examination if indicated or desired.” 
Alleviation of symptoms can lead patients to an 
active and useful life and a possible reduction 
of morbidity associated with the narcoleptic 
condition. 
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Latent Nystagmus and Strabismic Amblyopia 





Gunter K. von Noorden, M.D., Cynthia Avilla, C.O., Yossi Sidikaro, M.D., and 
Robert LaRoche, M.D. 


Conventional occlusion of the sound eye 
improved visual acuity in 11 of 12 patients 
with latent nystagmus and strabismic amblyo- 
pia. The successful results reported in this 
study are in contradiction to current views that 
occlusion therapy is futile or even contraindi- 
cated in patients with amblyopia and latent 
nystagmus. 


LATENT NYSTAGMUS occurs only under mon- 
ocular viewing conditions and is absent or 
significantly reduced (manifested latent nys- 
tagmus)' under binocular viewing conditions. 
The nystagmus is horizontal, of the jerk-type, 
and has a slow and fast component, the fast 
phase beating toward the side of the fixating 
eye.” Strabismus has been reported in nearly 
100% of patients with latent nystagmus.*" It is 
not surprising, therefore, to find also strabis- 
mic amblyopia associated with latent nystag- 
mus. Patients with amblyopia and latent 
nystagmus present a management problem be- 
cause it has been suggested that occlusion ther- 
apy in such cases may be futile or contraindi- 
cated.*’ The implication is that occlusion 
therapy exacerbates the nystagmus and thus 
decreases rather than enhances the function of 
the amblyopic eye. 

In this study we report the treatment of 12 
patients with latent nystagmus and strabismic 
amblyopia with occlusion of the sound eye. 
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Material and Methods 


Between 1973 and 1985, 16 patients with 
strabismic amblyopia and latent nystagmus 
were treated with occlusion of the sound eye at 
our institution. Of these 16 patients, pretreat- 
ment visual acuities were obtained for 12. In 
four patients, pretreatment visual acuity could 
not be determined because of their young age. 
These patients were not included in the study. 
The ages of the 12 patients used in this study at 
the time of initial treatment ranged from 3 to 
72 years. These patients wore an eye patch 
during all waking hours for periods ranging 
from one month to eight months. All patients 
had intermediate examinations at appropriate 
intervals to prevent occlusion amblyopia, and 
all had a complete ophthalmologic examination 
by one of us (G.K.v.N.). In one case (Case 1) 
the follow-up examination was performed by 
the referring ophthalmologist. 

Visual acuity in each eye was determined 
with the American Optical Projecto-Charts 
under binocular viewing conditions. Monocu- 
larly, visual acuity was determined with a 
+ 10 D spherical lens held before the nonview- 
ing eye. If a refractive error was present the 
patient was fully corrected. All but one patient 
(Case 12) had infantile esotropia; this patient 
had a consecutive exotropia. 

Latent nystagmus was assumed to be present 
on the basis of two clinical findings: (1) absent 
nystagmus under binocular viewing condi- 
tions, and (2) gross, jerky nystagmus with a 
fast phase toward the side of the fixating eye 
upon occluding either eye. In two patients 
(Cases 3 and 4) a low-amplitude nystagmus was 
also present under binocular viewing condi- 
tions (manifested-latent nystagmus),' but be- 
came more pronounced upon covering either 
eye. 

In several patients the nystagmus was asym- 
metric and more pronounced when occluding 
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the sound eye than when occluding the ambly- 
opic eye. We also noted an increase of the 
nystagmus upon abduction of either eye in 
most patients. Seven patients had dissociated 
vertical deviation. 

We attempted to obtain electronystagmo- 
graphic recordings before and after therapy in 
several children. However, because of a lack of 
cooperation the quality of the recordings was 
insufficient to permit valid interpretation. 


Results 


The results are presented in the Table. Visual 
acuity in the amblyopic eye improved in all but 
one patient (Case 9). Minor fluctuations in the 
pretreatment and posttreatment levels of visual 
acuity of the sound eye in Cases 2, 3, 5, 6, 8, 9, 
and 11 can be explained by the varying degrees 
of cooperation of the child during the examina- 
tion. 


Discussion 


The treatment of amblyopia in patients with 
latent nystagmus and amblyopia has been de- 
scribed as both unrewarding’ and contraindi- 


cated.” Our data provide evidence to the con- 
trary, since a significant improvement of visual 
acuity was obtained in all but one patient treat- 
ed with conventional occlusion therapy of the 
sound eye. Other authors have recommended a 
combination of occlusion of the sound eye with 
topical application of 1% cyclopentolate hydro- 
chloride or atropine sulfate to the eyes." This 
treatment is based on the observation that cy- 
cloplegic drugs appear to attenuate the ampli- 
tude, velocity, and, to a lesser degree, the 
frequency of latent nystagmus.*” Penalization 
of the dominant eye by optical or pharmacolog- 
ic means has also been advocated to treat am- 
blyopia in patients with latent nystagmus." On 
the basis of our findings we conclude that 
conventional occlusion therapy treatment 
alone should be given preference over the more 
complex combined treatment with occlusion 
and cycloplegic drugs. 

It is justifiable to question whether it was 
possible to distinguish on clinical grounds 
alone if the patients described in this study had 
true latent nystagmus or manifested-latent 
nystagmus. Electronystagmography is essen- 
tial to distinguish between latent and mani- 
fested-latent congenital nystagmus. ' This differ- 
entiation was impossible to make given the 
ages of the patients in this study. Moreover, it 
becomes clinically irrelevant to be able to dis- 
tinguish which one of several subforms of con- 


TABLE 


VISUAL ACUITY BEFORE AND AFTER OCCLUSION TREATMENT IN PATIENTS WITH LATENT NYSTAGMUS 


AGE AT VISUAL ACUITY HORIZONTAL 
DETECTIONOF  DURATIONOF BEFORE TREATMENT ms DEVIATION DISSOCIATED 
CASE AMBLYOPIA TREATMENT a —— —  VIFSVU F M (ESOTROPIA VERTICAL MANIFESTED 
NO. (YRS) (Mos) RE. L.E. R.E. L.E. IN PD*) DEVIATION NYSTAGMUS 
1 72 6 20/25+2 14/200 20/25+2 20/100 60 — _ 
2 3 5 20/20 20/200 20/25 20/40 30 + — 
3 4 12 20/200 20/40 20/30 20/30 20 + -< 
4 61⁄4 3 20/40 20/70 20/40 20/40 14 a aa 
5 5 6 20/100 20/40 20/50 20/30 45 ES — 
6 4 7 20/40 20/200 20/30 20/40 70 Ea — 
7 3 12 20/30 20/100 20/30 20/60 30 — — 
8 4 8 20/50 20/200 20/30 20/40 25 —_ — 
9 5 T 20/40 20/80 20/50 20/80 50 — — 
10 51⁄2 3 20/40 20/60 20/40 20/40 20 = = 
11 4 6 20/150 20/50 20/80 20/40 25 + — 
12 514 8 20/100 20/25 20/30 20/25 20 (XT!) 


*PD, prism diopters. 
"XT, exotropia distance. 
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genital nystagmus is present when a decision 
has to be made on the best treatment for ambly- 
opia in a child with nystagmus. Two observa- 
tions, however, support our presumptive diag- 
nosis of latent or manifested-latent nystagmus: 
(1) seven of our 12 patients had dissociated 
vertical deviation, a symptom frequently asso- 
ciated with latent nystagmus,” and (2) all 
patients showed a marked increase of the nys- 
tagmus amplitude when the fixating eye was in 
abduction, which is another characteristic of 
latent nystagmus.’ 
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Pseudomonas Corneoscleritis 





Eduardo Alfonso, M.D., Kenneth R. Kenyon, M.D., L. David Ormerod, M.D., 
Rhoads Stevens, M.D., Michael D. Wagoner, M.D., and Daniel M. Albert, M.D. 


We evaluated three cases of Pseudomonas 
aeruginosa corneoscleritis, one associated 
with the use of contaminated eyedrops; anoth- 
er in an elderly, debilitated patient; and the 
third in a patient who had previously under- 
gone penetrating keratoplasty. In the first two 
cases, control of the infection was achieved by 
intensive antibiotic therapy alone. The third 
case required evisceration of the eye following 
spontaneous perforation at the site of scleral 
involvement. Histopathologic findings showed 
persistence of the organism in the sclera de- 
spite intensive antibiotic therapy for six days. 


IN THE UNITED STATES, Pseudomonas aerugino- 
sa is the most common gram-negative organism 
cultured from bacterial keratitis.' Pseudomonas 
aeruginosa keratitis is one of the most damaging 
eye infections and often progresses toward cor- 
neal perforation if not promptly diagnosed and 
appropriately treated. Its incidence varies geo- 
graphically and is greatest in the southeastern 
states.” In a large series of contact lens wearers 
who developed keratitis, Pseudomonas account- 
ed for 76% of all cultured organisms.’ In kerati- 
tis associated with contaminated mascara 
brushes‘ and eyedrop dispensers,’ Pseudomonas 
was also prevalent. 

The management of Pseudomonas keratitis 
is controversial. Questions regarding the use 
of corticosteroids, duration of antibiotic thera- 
py, and surgical modalities used to halt pro- 
gression of the disease and to eradicate the 
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organisms have not been resolved. Despite 
the increased awareness and knowledge of 
Pseudomonas keratitis, recurrences of the infec- 
tion and progression to corneoscleritis have 
been documented.*” 

We evaluated three cases of P. aeruginosa 
corneoscleritis. The first case resulted from the 
use of contaminated eyedrops. The second case 
appeared in an elderly, debilitated patient. In 
these two cases, control of the infection was 
achieved by intensive topical antibiotic therapy 
alone. The third case occurred at the graft-host 
junction six months after penetrating kerato- 
plasty. Perforation at the site of scleral involve- 
ment required evisceration of the eye. Histo- 
pathologic findings showed the persistence of 
gram-negative rods in the sclera after six days 
of intensive antibiotic therapy. 





Case Reports 





Case 1 

A 75-year-old woman experienced sharp pain 
in her left eye while applying mascara. Her 
ophthalmologist diagnosed a corneal abrasion 
and prescribed topical erythromycin ointment 
four times a day. Symptoms were relieved, but 
on the fourth day the severe pain recurred. 

Initial examination at our institution showed 
a visual acuity of counting fingers at 3 feet in 
the right eye and hand motions at 2 feet in the 
left eye. The patient had a history of bilateral 
angle-closure glaucoma treated by bilateral pe- 
ripheral iridectomies and timolol maleate 0.5% 
twice a day. Slit-lamp examination of the left 
eye disclosed moderate conjunctival injection 
and a 4 x 4-mm central epithelial defect with 
grayish borders. Underlying the borders of the 
defect were small infiltrates in the superficial 
corneal stroma. A white, horizontal, endotheli- 
al plaque was present centrally, as well as a 5% 
to 10% layered hypopyon (Fig. 1). 

The cornea, conjunctiva, mascara, mascara 
brush, and the inner part of the cap and eye- 
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Fig. 1 (Alfonso and associates). Case 1. Top left, Corneal epithelial defect, stromal infiltrate, and hypopyon on 
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day of admission. Top right, Increase in stromal infiltrate on hospital day 2. Bottom left, Development of scleritis 
from 2 o'clock to 9 o'clock positions clockwise. Bottom right, Scarred cornea six months after initial keratitis. 


dropper tip of the timolol bottle were cultured. 
The Gram stain of the corneal scraping showed 
polymorphonuclear leukocytes, gram-positive 
cocci, and slender gram-negative rods. Initial 
treatment consisted of one drop of gentamicin 
(14 mg/ml) and cefazolin (133 mg/ml) every 15 
minutes, cyclopentolate hydrochloride 1% four 
times a day, and timolol 0.5% twice a day. 


By the next day, the stromal infiltrate had 
increased (Fig. 1), with increased purulence. 
Cultures of the cornea and of the inside of the 
timolol bottle cap grew P. aeruginosa. All other 
cultures, including the eyedropper tip of the 
timolol bottle, were negative. Topical carbeni- 
cillin, 6 mg/ml every half hour, was added to 
the treatment regimen. 
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Forty-eight hours later, the anterior chamber 
had a 100% hypopyon. Intraocular pressure 
was markedly increased despite topical timolol 
1% twice a day and 250 mg of acetazolamide 
orally four times a day. Anterior chamber aspi- 
ration and irrigation via a nasal limbal incision 
were performed. Gentamicin was injected into 
the anterior chamber (100 pg) and subconjunc- 
tivally (20 mg). Cultures obtained intraopera- 
tively from the cornea and anterior chamber 
were negative. Intravenous gentamicin (5 
mg/kg of body weight/day) was begun. There 
was improvement in the anterior chamber reac- 
tion and marked resolution of the corneal infil- 
trate. Six days after admission, topical prednis- 
olone acetate 1% was begun, three times daily. 
The stromal infiltrate continued to improve, 
with almost complete reepithelialization. On 
day 12, the patient was discharged on a regi- 
men of 14 mg/ml of topical gentamicin and 6 
mg/ml of carbenicillin every four hours, and 
prednisolone acetate 1% every six hours. 

Thirty-nine days after discharge, left ocular 
pain developed, recurrent keratitis was diag- 
nosed, and the patient was readmitted. She 
was treated with 14 mg/ml of tobramycin and 6 
mg/ml of carbenicillin eyedrops every half 
hour. Prednisolone acetate was discontinued. 
Cultures of corneal scrapings showed P. aerugi- 
nosa with broth-dilution minimum inhibitory 
concentrations of 4 pg/ml of tobramycin and 16 
ug/ml of gentamicin. Over the next 24 hours, 
the corneal stromal infiltrate progressed to in- 
volve the limbus and sclera from the 2 o’clock 
to the 9 o’clock position clockwise (Fig. 1). 
Intravenous therapy with tobramycin and car- 
benicillin was begun. 

The corneoscleritis stabilized over the next 
five days and the scleritis resolved. Despite the 
clinical improvement, the patient experienced 
severe pain that was not relieved by narcotics. 
A retrobulbar alcohol injection was required to 
control the pain. On hospital day 9 predniso- 
lone acetate 1% eyedrops four times a day were 
started and continued in decreasing dosages 
for one month. The eye improved steadily 
through the six-month follow-up period 


(Fig. 1). 


Case 2 

A severely demented, bedridden, 95-year-old 
woman in a nursing home developed a bilateral 
purulent conjunctivitis and was treated with 
erythromycin ointment. The left eye improved, 
but the eyelids in the right eye had become 
markedly edematous and ecchymotic. Topical 


chloramphenicol 0.5% eyedrops and oral 
dicloxacillin were started for a presumed pre- 
septal cellulitis. The eyelid edema persisted 
and a corneal infiltrate was noted. The patient 
had active rosacea blepharitis, which was treat- 
ed with topical betamethasone valerate 0.1% 
cream to the periocular skin and eyelids. 

On initial examination ten days after the 
onset of symptoms, the patient’s visual acuity 
could not be accurately assessed because of 
severe dementia, but was at least light percep- 
tion in the right eye and hand motions in the 
left eye. There was a purulent discharge from 
the right eye with severe conjunctival injection 
and marked eyelid swelling. Mild blepharitis of 
the left eye and telangiectasis of the cheeks 
were also noted. Extraocular movements of the 
right eye were moderately restricted in all fields 
of gaze, and a 3-mm proptosis was present. The 
entire right cornea was ulcerated with thinned, 
necrotic, yellow stroma and a central 1-mm 
descemetocele. The remainder of the anterior 
segment and the posterior segment of the right 
eye could not be visualized. The left eye was 
normal except for a brunescent cataract that 
obscured ophthalmoscopic examination. 

Topical ticarcillin (6 mg/ml), gentamicin (14 
mg/ml), and cefazolin (133 mg/ml) were in- 
stilled hourly, as well as atropine 1% three 
times a day. Oral cephalexin (500 mg) was 
given every six hours. Pseudomonas aeruginosa 
was cultured from corneal scrapings obtained 
at the nursing home and taken at admission. By 
Kirby-Bauer disk testing, the organism was 
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Fig. 2 (Alfonso and associates). Case 3. Marked 
keratitis and scleritis six months after penetrating 
keratoplasty. 
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Fig. 3 (Alfonso and associates). Case 3. Transmission electron microscopy of sclera shows the presence of 
numerous rod-shaped bacteria (top, x 17,750; bottom, x 63,000). 


94 AMERICAN JOURNAL OF OPHTHALMOLOGY 


January, 1987 


a  .LJLLëé.ël._.UUUUUCCLrLYe —— — Hs 


sensitive to carbenicillin and gentamicin but 
resistant to cephalothin and chloramphenicol. 
Two days after admission, topical cefazolin and 
oral cephalexin were discontinued. Hot com- 
presses were begun. Eyelid edema, proptosis, 
conjunctival injection, and the purulent dis- 
charge of the right eye slowly improved. How- 
ever, by hospital day 5, a 1-mm ring of necrotic 
corneal stroma remained, with a large central 
descemetocele and peripheral infiltrate involv- 
ing the corneoscleral limbus and adjacent 
sclera. The anterior chamber could not be clear- 
ly discerned. Reculture of the cornea on day 6 
yielded one Pseudomonas colony. On hospital 
day 11, the patient was taken to surgery under 
local anesthesia for a conjunctival flap. After 
elevating the superior conjunctiva, thin necrot- 
ic sclera could be seen. The conjunctival flap 
was sewn over this necrotic sclera. At discharge 
four days after surgery the patient was given 
polymyxin B-bacitracin ointment twice a day 
for the right eye. Despite anticipated loss of the 
eye, six months after discharge the right eye 
was quiet with a white-scarred cornea and 
intact globe. 


Case 3 

A 71-year-old man was admitted with a 
three-day history of redness and discomfort of 
the left eye. His ocular history included an 
episode of interstitial keratitis in both eyes as a 
child. Penetrating keratoplasty had been per- 
formed in the right eye with good visual re- 
sults. The left eye had undergone penetrating 
keratoplasty on three occasions, the most re- 
cent procedure performed six months before 
admission. The patient instilled one drop of 
topical prednisolone acetate 1% in each eye 
daily. 

On admission, visual acuity in the left eye 
was hand motions. Slit-lamp examination of 
the cornea showed a stromal infiltrate at the 
host-donor junction, extending into adjacent 
sclera (Fig. 2). Sutures (10-0 nylon) were still 
present. Gram stain disclosed gram-negative 
rods. Cultures from corneal scrapings grew P. 
aeruginosa. He was treated with one drop of 
topical tobramycin (14 mg/ml), ticarcillin (6 
mg/ml), and cefazolin (133 mg/ml) every 15 
minutes. Intravenous tobramycin, 80 mg every 
eight hours, was also begun. On the day after 
admission, the area of scleral involvement per- 
forated with partial extrusion of intraocular 
contents. Visual acuity deteriorated to no light 
perception. The patient’s medical condition 


also deteriorated, and he became markedly 
disoriented secondary to hyponatremia, possi- 
bly related to inappropriate antidiuretic hor- 
mone secretion. On the sixth day after admis- 
sion, the patient was sufficiently stable to 
undergo evisceration of the left eye. 

The involved cornea and sclera were fixed in 
10% formalin and 2.5% glutaraldehyde in phos- 
phate buffer, and processed for light and trans- 
mission electron microscopy. Light microscopy 
disclosed marked necrosis of the involved cor- 
nea and sclera, with abundant hemorrhage and 
acute inflammatory cells. Suture material was 
present in the cornea with surrounding fibro- 
blasts, but there was little inflammation. Gram 
stain of this tissue showed abundant gram- 
positive cocci and few gram-negative rods. The 
gram-negative rods were present in the in- 
volved sclera with no surrounding inflammato- 
ry cells. Transmission electron microscopy 
showed bacterial forms measuring approxi- 
mately 2.0 x 0.5 um, consistent with Pseudomo- 
nas (Fig. 3). 





Discussion 





The initial management of infectious keratitis 
has been comprehensively described.’ Contact 
lenses, lens cleaning solutions, and lens cases 
should be handled in a sterile fashion and 
cultured. The patient’s eyedrops and cosmetics 
should also be investigated. 

In Case 1 the infectious process may have 
been caused by initial trauma with a mascara 
brush. Similar cases have been reported,‘ anda 
large percentage of eye cosmetics have been 
shown to be contaminated." The patient was 
also using timolol eyedrops, which were cul- 
tured and found to be contaminated on the 
inside of the bottle cap. Other investigators 
have confirmed the high incidence of contami- 
nation of the inside of eye-drop squeeze dis- 
penser bottle caps.° 

Case 2 demonstrates the extension of the 
keratitis into the sclera in an elderly, debilitat- 
ed individual. In Case 3, the onset of the 
keratitis could have been related to a suture 
abscess, as the remaining sutures at the donor- 
host junction caused epithelial breakdown and 
facilitated invasion of bacteria. 

In Case 1 corneoscleritis appeared as a recur- 
rence of the initial Pseudomonas keratitis in an 
area previously not involved. Cases 2 and 3 
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demonstrate the frequently insidious nature of 
Pseudomonas infections of the eye. All three 
patients received a topical antibiotic prepara- 
tion before the culture was obtained. The anti- 
biotics used (erythromycin ointment in two 
cases and chloramphenicol eyedrops in the 
third) had a low sensitivity to P. aeruginosa. 
These antibiotics may have suppressed the nor- 
mal gram-positive flora, augmenting the pres- 
ence of gram-negative bacteria. In all three 
cases the keratitis progressed to a scleritis. 
Pseudomonas scleritis is usually an insidious 
process leading to marked necrosis and fre- 
quent perforation of the globe. Nine similar 
cases previously reported ° are summarized in 
the Table. 

Several factors, such as age, general medical 
status, adnexal disease, ocular surface compro- 
mise, exposure, scleral necrosis following beta 
irradiation,” contact lens wear, and topical cor- 
ticosteroid administration, may play a role in 
the incidence and outcome of Pseudomonas 
corneoscleritis. Systemic diseases do not ap- 
pear to play a significant role. In all reported 
cases,” including ours, the patients were 
adults. Six of the 12 patients described (Table) 
received topical corticosteroids before the 
onset of the corneoscleritis. In three of these 
patients, corticosteroids were begun at the time 
of diagnosis along with topical antibiotics. 

In our three cases the use of topical cortico- 
steroids was associated with an unfavorable 
outcome. In Cases 2 and 3 the primary in- 
fection occurred at the time topical cortico- 
steroids were being administered. In Case 1 
the keratitis recurred while topical cortico- 
steroids were being used. We have also seen a 
recent case of Pseudomonas keratitis, related 
to soft contact lens wear, which recurred dur- 
ing treatment with topical corticosteroids 
and tobramycin. 

Topical corticosteroid eyedrops are used in 
infectious keratitis to reduce the release of 
proteolytic enzymes by the infectious organ- 
isms as well as by polymorphonuclear leuko- 
cytes, corneal epithelial cells, and kerato- 
cytes.’ Some clinical observations reported a 
worsening of the infectious process if cortico- 
steroids were begun together with antibiotics at 
the time of diagnosis. Thus, we recommend 
that corticosteroids be started after several 
days of intensive, appropriate antibiotic thera- 
py. Recurrence of Pseudomonas keratitis has 
been noted in patients using topical corticoste- 
roid eyedrops.” A prolonged treatment period 


with antibiotics is required to eradicate Pseu- 
domonas organisms completely before cortico- 
steroids alone can be used safely. 

Although foci of recurrent scleritis have not 
been reported in the eyes saved from corneo- 
scleritis, patients with exogenous Pseudomo- 
nas scleritis have experienced recurrences of foci 
of scleritis in nonadjacent areas of sclera." 
Other patients who have received beta radia- 
tion following the removal of a pterygium have 
developed Pseudomonas scleritis in the irradiat- 
ed area. Pseudomonas organisms can apparent- 
ly remain in the avascular intrascleral lamellae 
for long periods of time, despite antibiotic ther- 
apy, and can recur. The histopathologic 
findings in Case 3 showed Pseudomonas in the 
sclera despite six days of intensive antibiotic 
therapy. 

Several guidelines can be established for the 
management of Pseudomonas corneoscleritis. 
Since the persistence of organisms despite vig- 
orous and prolonged therapy and negative 
posttreatment cultures has been documented, 
these patients must be followed up closely with 
appropriate, intensive, and prolonged antibiot- 
ic therapy. Recurrences of Pseudomonas keratitis 
and corneoscleritis have occurred in associa- 
tion with topical corticosteroid treatment.” 
With all cases of ocular infections, corticoste- 
roids must be used cautiously, particularly 
with infections of the nearly avascular corneal 
and scleral tissues. It is important to avoid the 
use of topical corticosteroids, particularly in 
cases of Pseudomonas keratitis. 

Approximately 58% of the reported eyes 
(seven of 12) with Pseudomonas corneoscleritis 
have been lost. In only three patients treated by 
Eiferman® with a combination of cryotherapy 
and an intensive antibiotic regimen, our first 
two cases, and one case reported by Codere, 
Brownstein, and Jackson® in which intensive 
antibiotics alone were used, have the eyes been 
saved. The clinician should start intensive anti- 
biotic therapy and be ready to institute surgical 
therapy as necessary. Eiferman® has shown the 
benefits of cryoablation of the scleritis. There 
are anecdotal reports concerning the use of 
scleral debridement, conjunctival resection, 
and scleral patch grafts to control the scleritis, 
and Hessburg’ has described the use of 
subpalpebral irrigation with antibiotics. Re- 
cent experimental developments suggest that 
high intrascleral levels of aminoglycosides 
might be achievable by aminoglycoside ionto- 
phoresis. 
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TABLE 
CASES OF PSEUDOMONAS CORNEOSCLERITIS 
STUDY, 
AGE (YRS), PERTINENT EYE MEDICATIONS 
SEX MEDICAL HISTORY EYE HISTORY BEFORE ONSET TOPICAL EYEDROPS 
Raber et al’ 
S F Not available Herpes zoster keratitis Dexamethasone Gentamicin 3 mg/ml 
Idoxuridine Corticosteroid 1% 
67, M Diabetes mellitus, Not available Not available Gentamicin 3 mg/ml 
hypertension Neosporin* 
Corticosteroid 1% 
73, M Not available Old trauma, Not available Gentamicin 15 mg/ml 
blepharoptosis, glaucoma Bacitracin 10,000 units/ml 
Amikacin 3% 
75, M Not available Phacoemulsification, Dexamethasone Gentamicin 3 mg/ml 
aphakic bullous keratopathy Neomycin Neosporin* 
Polymyxin B 
Codere et al® 
91,M Hypertension Not available Not available Cortisporin' 
Chloramphenicol 0.5% 
Gentamicin 0.3% 
Gentamicin 0.9% 
Tobramycin 0.3% 
Sulfacetamide 10% 
Prednisolone phosphate 0.125% 
Carbenicillin 0.6% 
Polymyxin B sulfate 
77,F Diabetes mellitus Neovascular glaucoma Not available Gentamicin 0.3% 
Gentamicin 1.4% 
Eiferman® 
44, F Not available Acute trauma Not available Gentamicin 
Carbenicillin 
64, M Not available Herpes simplex keratitis Idoxuridine Gentamicin 
Prednisolone phosphate Carbenicillin 
74,M Not available Herpes zoster keratitis Not available Gentamicin 
Present study 
75, F None Glaucoma Gentamicin Tobramycin* 
Carbenicillin Carbenicillin* > 
95. F Dementia, Rosacea, blepharitis Betamethasone valerate Gentamicin* 
bedridden Ticarcillin® 
71, M None Penetrating keratoplasty Prednisolone acetate Tobramycin 14 mg/ml 


Cefazolin 133 mg/ml 
Ticarcillin 6 mg/ml 





“Neosporin = polymyxin B sulfate, neomycin sulfate, bacitracin zinc. Dosages indicated when available. 


‘Cortisporin = polymyxin B sulfate, neomycin sulfate, hydrocortisone. 


*See text for dosage. 
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SUBCONJUNCTIVAL 
INJECTION 


Gentamicin 20 mg 


Gentamicin 20 mg 


Gentamicin 40 mg 
Methicillin 100 mg 


Gentamicin 40 mg 
Methicillin 100 mg 
Cephalothin 100 mg 


Gentamicin 30 mg 
Carbenicillin 100 mg 


Gentamicin 20 mg 
Bacitracin 500 units/g 
Carbenicillin 100 mg 


Gentamicin 
Carbenicillin 
Gentamicin 
Carbenicillin 
Gentamicin 


Gentamicin‘ 
Gentamicin? 


Ticarcillin? 
None 


Pseudomonas Corneoscleritis 


TABLE (Continued) 
THERAPY 
SYSTEMIC SURGERY 
Corticosteroid 60 mg/day None 
None None 


Gentamicin 80 mg every 8 hrs 
Methicillin 1 g every 4 hrs 
Amikacin 500 mg twice a day 
Carbenicillin 6 g 


Gentamicin 80 mg 
Cephalothin 2 g 6 times a day 


Ampicillin 500 mg 
Cloxacillin 500 mg 
Carbenicillin 2 g 


Carbenicillin 2 g every 4 hrs 


None 
None 


None 


Gentamicin? 
Cephalexin? 


Tobramycin 80 mg/day 


None 


None 


None 


None 


Penetrating keratoplasty 
Cryotherapy 
Penetrating keratoplasty 
Cryotherapy 
Penetrating keratoplasty 
Cryotherapy 


Anterior chamber lavage 
Conjunctival recession 


None 


97 


OUTCOME 


Perforation and enucleation 
at 3 mos 

Perforation and enucleation 
at 2 mos 


Evisceration 


Enucleation 


Perforation, light perception 
at 6 mos 


Enucleation 


Clear graft at 6 mos 


Visual acuity 20/200 at 
6 mos 
Postoperative clear graft 


No light perception, 
intact globe 
Intact globe 


Evisceration 
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EDITORIALS 





The Role of the Ophthalmologist in the Management of Sarcoidosis 


Thomas M. Aaberg 


Sarcoidosis is a disease of diverse manifesta- 
tions, many of which are progressive even 
though indolent. Constitutional symptoms 
may be diffuse, that is, fever, shortness of 
breath, and weight loss, obscuring the diagno- 
sis unless the necessary clinical suspicion 
prompts biopsy confirmation. The ophthalmol- 
ogist’s dilemma is compounded because active 
ocular disease with inactive systemic disease is 
common.! 

Sarcoidosis has a wide spectrum in the eye. 
Combined anterior and posterior inflammation 
occurs in most cases,’ but solitary or diffuse 
posterior segment disease may occur without 
anterior segment involvement.** When sarcoid- 
Osis is present only in the posterior segment, 
the recognizable involvement may be either 
solitary or multiple choroidal granulomas with- 
out retinal vasculitis or vitreous cells, thus 
necessitating exclusion of other granulomatous 
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diseases (tuberculosis or Harada’s disease) or 
neoplasia. Retinal vasculitis may be present as 
a phlebitis or combined phlebitis and arteritis, 
both with associated vitritis. The perivasculitis 
may advance to nodular perivascular granulo- 
mas with gravitational exudative accumulation 
characterized as ‘‘candlewax drippings.” Vas- 
cular involvement by candidiasis, toxoplasmo- 
sis, Behcet’s disease, or posterior involvement 
by idiopathic pars planitis must be suspected. 

Retinal pigment epithelial involvement is dif- 
ficult to distinguish through inflamed and 
edematous sensory retina. The subsequent 
small lacunae of pigment epithelial atrophy 
with a scarcity of aggregated pigment mimics 
the end result of Dalen-Fuchs’ nodules in sym- 
pathetic ophthalmia. The pigment epithelial 
changes are secondary to adjacent granuloma- 
tous changes. Optic nerve disk edema may be 
secondary to central nervous system involve- 
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ment but may be a manifestation of optic nerve 
vasculitis. As in the retina, small focal granulo- 
mas may be located on the optic disk, derived 
from the disk capillaries. The resulting optic 
atrophy, minimal, segmental, or total, varies 
with the degree of involvement. Cellular vitre- 
ous infiltrate is nonspecific but may be the 
clinical harbinger of visual decrease, usually 
caused by associated macular edema. When 
present without other systemic or ocular signs 
of sarcoidosis, large cell (reticulum cell) sarco- 
ma must be considered until the diagnosis is 
clarified by further developments or vitreous 
biopsy. 

The role of the ophthalmologist in the man- 
agement of sarcoidosis may be expanded by the 
need to monitor ocular side effects of therapy. 
Corticosteroids usually have dramatic initial 
effects, particularly with isolated choroidal 
granulomas,** with few ocular side effects 
other than cataract from long-term therapy. À 
therapeutic adjuvant with potential ocular tox- 
icity, chloroquine, was demonstrated to be ef- 
fective, by Hunt and Yendt? in 1963, in treating 
the hypercalcemia and hypercalcinuria of sar- 
coidosis. Past published data, recently re- 
viewed by O'Leary and associates® and Singer 
and Adams,’ has suggested the calcium abnor- 
malities of sarcoidosis are caused by increased 
serum levels of 1,25-dihydroxy vitamin D (1,25- 
OH 2D), a result of hydroxylation by active 
macrophages in the sarcoid granuloma. Recent 
developments of methods to measure serum 
levels of 1,25- OH 2D permit an objective deter- 
mination of chloroquine efficacy and titration 
of necessary dosage. 

Although the hypercalcemia and hypercal- 
cinuria result in renal failure, this form of 
treatment did not have many proponents be- 
cause of the concern about the retinal toxicity of 
chloroquine. In 1967, a well controlled trial of 
chloroquine in pulmonary sarcoidosis found a 
significant response,® but advocacy was still 
guarded by concern for ocular toxicity. This 
concern was strongly held despite very few 
cases having been reported in patients receiv- 
ing less than 300 g, although one patient has 
been described who received less than 100 g.° 
Current guidelines for maximal cumulative 
dosage with minimal or no ocular toxicity 
(400 g! to 600 g!) can be exceeded at low 
dosages and thus have rekindled the interest in 
chloroquine therapy for sarcoidosis. The cur- 
rent report by O'Leary and associates’ demon- 
strates a significant reduction in urinary calci- 
um levels during chloroquine therapy with a 
direct correlation to serum 1,25- OH 2D levels, 


which returned to normal during treatment. 
The authors thus propose an expanded role for 
chloroquine therapy in the treatment of calci- 
um abnormalities of sarcoidosis. 

The ophthalmologist must now be addition- 
ally wary of patients with sarcoidosis who may 
also have adjuvant treatment with chloroquine. 
The visual field paracentral scotomas and cen- 
tral scotomas of sarcoid optic neuritis and neu- 
roretinitis simulate the field defects of chloro- 
quine toxicity. Color vision may be the first 
subjective symptom of chloroquine toxicity but 
may also be abnormal because of the macular 
edema of sarcoidosis. Since both visual field 
and color vision testing require subjective re- 
sponses, the ophthalmologist must remember 
that depression of cerebral awareness and ex- 
pression is one of the earliest and most com- 
mon symptoms of chloroquine toxicity.” Elec- 
trophysiology to determine chloroquine 
toxicity is generally not useful unless serial 
electro-oculograms are performed. Patients on 
chloroquine without retinopathy may have 
lowered electro-oculogram ratios and ampli- 
tudes, which revert to normal after discontinu- 
ation of the drug.’ Only progressive decrease 
in the electro-oculogram is meaningful. While 
the exact mechanism of chloroquine toxicity is 
not known, it has been attributed to binding by 
melanin, removing the protection of outer re- 
ceptors from light and radiation.” Another pos- 
sibility is that chloroquine produces irreversi- 
ble lysozymal damage in bipolar and ganglion 
cells without melanin binding essential for tox- 
icity. From a therapeutic standpoint the differ- 
ences of these theories are not significant since 
the enhancement of urinary excretion of chlo- 
roquine by ammonium chloride or dimercaprol 
has not been shown to be of value in preventing 
visual loss." Prevention is thus the best form of 
treatment. Repeat fundus examination, with or 
without fluorescein angiography with visual 
field examination, concentrating on the central 
20 degrees (Amsler grid), should be the mini- 
mal examination performed every six months. 
When active sarcoid is present, more frequent 
examinations are necessary. A nonpredictable 
and resilient disease has become even more 
perplexing by the addition of iatrogenic ocular 
toxicity. The ophthalmologist is thus cast in the 
dual role of therapist and monitor of pharmaco- 
logic disease. 
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Fabricated Data and Coauthors 


Frank W. Newell 


News stories in Science and Nature describe 
another sad episode of publication of fabricated 
data.'’ The perpetrator is described as having 
listed coauthors without permission. A thorac- 
ic surgeon, Richard Peters, who headed the 
University of California at San Diego’s Com- 
mittee found that some senior faculty members 
“expected that their names be used even 
though they had provided only facilities for a 
project, without substantive contribution to, or 
knowledge of, the validity of the work.” This 
practice, the report said, made “a mockery of 
the authorship of scientific manuscripts, and in 
this case may have contributed to the perpetra- 
tion of research fraud.”’ 

The university put all coauthors on notice 
that they would have to defend their papers. 
“If coauthors were unable to document 
findings, or if there were gaps in the trail of 
data which could not be explained, the papers 
were classified as questionable.” This approach 
is said to have taken a devastating toll among 
the co-researchers, particularly among the 


younger fellows who passed through the labo- 
ratory and whose names were included on 
papers. Thirteen of the young researchers were 
stung by coauthorship of fraudulent papers 
and 25 by questionable papers. 

The Committee recommended, among other 
things, that each department develop a means 
to identify the type and degree of participation 
of every faculty author in a published work, 
that coauthorship should reflect scientific in- 
volvement and imply responsibility for the 
work reported, including a responsibility to 
defend coauthored papers if called upon. 

THE JOURNAL has not been troubled by sys- 
tematic fraudulent data. It has been many years 
since an aspiring author translated an article 
from a foreign journal and published it in 
English under his own name in THE JOURNAL. 
Each author of a paper in THE JOURNAL signs a 
statement that states: 

The authors of this study confirm that each has 


contributed significantly to the formulation or execu- 
tion of the study or to the writing of the paper herein 
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submitted. The authors further confirm that they have 
read and concur in the writing and conclusion of the 
typescript, data, and illustrations submitted herein. 


This is about the limit that a publication can 
go in assuring that coauthors are familiar with 
the work they publish. In instances where THE 
JOURNAL learns of forging of signatures, the 
addition of coauthors’ names without their 
knowledge, and similar highjinks, the problem 
must be managed by the institution. Converse- 
ly, it should be noted that junior authors are 
reluctant to blow the whistle on their seniors 
even though they have been wronged. Thus, 
on at least one occasion, a coauthor complained 
strongly to THE JOURNAL but was unwilling to 
document the charges in writing. 

It is the responsibility of institutions to guide 
their faculty and not the responsibility of THE 
JOURNAL to inform the institution of fraud. It 


would behoove every institution, particularly 
those dedicated to rapid, extensive publication 
by all faculty, to make certain that each depart- 
ment, laboratory, and committee is appropri- 
ately supervised. With the involvement of high 
names in science in years past, no university 
can assume that the stature and reputation 
of any individual faculty member or depart- 
ment chairman is so great as to assure absolute 
probity. 
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Syphilitic Retinitis in a Patient With 
Acquired Immunodeficiency 
Syndrome-Related Complex 
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Necrotizing retinitis usually results from an 
opportunistic infection, often caused by viral 
organisms, in immunocompromised patients.’ 
In otherwise healthy individuals, it may be 
seen in association with vitritis and retinal 
vasculitis, comprising the acute retinal necrosis 
syndrome.’ In either situation, necrotizing reti- 
nitis is usually associated with a poor progno- 
sis. Syphilis can also produce a necrotizing 
retinitis, but with an excellent prognosis if 
recognized and treated appropriately.” We en- 
countered necrotizing retinitis in a patient with 
acquired immunodeficiency syndrome-related 
complex, which was thought to be viral initial- 
ly, but proved to be syphilitic. 

A 31-year-old homosexual man with no pre- 
vious history of ophthalmic disease com- 
plainted of painless blurred vision in the left 
eye of four days’ duration. Visual acuity was 
R.E.: 20/20 and L.E.: 20/25. Vitreous cells and 
sheathing of the peripheral retinal vessels were 
present in each eye. Two large white retinal 
infiltrates with hemorrhage were seen in the 
superior midperiphery extending to the ora 


serrata in the left eye (Figure). The optic nerve 
in each eye appeared normal. Four days later, 
visual acuity in the left eye had decreased to 
counting fingers at one foot, and vitreous in- 
flammation obscured the view of the fundus. 

Medical and dermatologic examinations dis- 
closed diffuse lymphadenopathy, oral candidi- 
asis, genital herpes, and perianal condyloma 
lata. The complete blood cell count showed low 
normal total lymphocyte count of 1,044/mm‘’. 
The OKT4 (helper lymphocyte) to OKT8 (sup- 
pressor) ratio was reversed at 0.5, and the 
HTLV-III antibody test was positive. The rapid 
plasma reagin test was reactive at 1:256, and 
the fluorescent treponemal antibody absorp- 
tion was positive. The patient refused to allow 
a spinal tap. Acute cytomegalovirus antibody 
titers were reactive, but herpes simplex virus, 
Histoplasma, Coccidioides, Blastomyces, and Toxo- 
plasma antibody assays were negative. A diag- 
nosis of active syphilis and acquired immuno- 
deficiency syndrome-related complex was 
made. The patient was treated with a subtenon 
injection of 20 mg of triamcinolone diacetate 
and a ten-day course of 2.4 million units of 
intramuscular procaine penicillin with 1 g of 
oral probenecid daily. The visual acuity in the 
left eye improved to 20/80 within one week, and 
to 20/30 in one month. The vitreal inflamma- 
tion, retinal infiltrates, and vascular sheathing 
resolved completely. 

Syphilis has often been called the great 
limitator, and this is no less true with regard to 
its ophthalmologic manifestations. Secondary 
or tertiary syphilis can cause orbital inflamma- 
tion, iritis, uveitis, optic neuritis and perineuri- 
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Figure (Stoumbos and Klein). Fundus photograph 

of superior midperiphery of left eye. Vitreous reac- 

tion partially obscures retina, but patch of retinal 
whitening can be seen. 


tis, cystoid macular edema, retinal periarteritis 
and periphlebitis, or chorioretinitis.* Focal 
syphilitic retinitis without choroidal or nerve 
head involvement has also been recently recog- 
nized as a manifestation of syphilis.” The sig- 
nificance of the case reported here is that syphi- 
lis can be a cause of necrotizing retinitis in the 
setting of AIDS or acquired immunodeficiency 
syndrome-related complex. Unless one is 
aware that syphilis can manifest itself in this 
manner, the inappropriate assignment of an 
extremely poor prognosis as well as permanent 
retinal and optic nerve damage from untreated 
syphilitic retinitis may occur, while a potential- 
ly curable cause would be missed. With the 
rising incidence of syphilis both in the general 
and homosexual populations? ophthalmolo- 
gists should develop a heightened awareness 
of syphilis as a treatable cause of necrotizing 
retinitis. 
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Screening for Potentially 
Pathogenic Agents in Cornea 
Donors 
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Since human immunodeficiency virus has 
been detected in the tears, conjunctiva, and 
cornea of patients with acquired immunodefi- 
ciency syndrome (AIDS), the selection of cor- 
nea donors has precipitated a close cooperation 
of ophthalmologists with virologists.’’ Al- 
though no case of human immunodeficiency 
virus transmission by keratoplasty has as yet 
been reported, screening for this virus may be 
as demanding as for other possibly infectious 
agents, particularly because human immuno- 
deficiency virus has been shown to survive in 
McCarey-Kaufman medium.** 

Over the last ten months we have evaluated 
130 cornea donors without a clinical history of 
infectious disease for hepatitis B surface anti- 
gen (HBsAg) and human immunodeficiency 
virus. Enzyme-linked immunosorbent assays 
(ELISA) were performed for detection of HBsAg 
and human immunodeficiency virus. Corneo- 
scleral rims and samples from McCarey- 
Kaufman medium were cultured for standard 
microbiologic work-ups. 

The cornea donors studied had a mean age of 
60.3 years (range, 13 to 90 years) reflecting the 
higher incidence of natural deaths in a mixed 
rural and urban area. 

Of 130 donors tested, three had a positive 
HBsAg-ELISA. One of these had a positive 
human immunodeficiency virus-ELISA as well; 
two others with positive human immunodefi- 
ciency virus-ELISA had negative results for 
HBsAg. The three persons witha positive ELISA 
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for human immunodeficiency virus were 25, 
68, and 74 years old. In the 68-year-old and 
74-year-old donors the Western Blot confirmed’ 
a human immunodeficiency virus infection. 
The histories of these patients disclosed that 
they had had many blood transfusions before 
death. The first transfusion was in 1983. None 
of these patients, however, had a history of 
clinically overt AIDS. 

Microbiologic work-ups of cultured corneo- 
scleral rims did not prove a bacterial or mycotic 
contamination in the samples tested. Fungal 
contamination did occur once in an unopened 
McCarey-Kaufman medium containing vial be- 
fore the expiration date. 

Our initial data suggest that increased atten- 
tion must be given to microbiologic and virus 
work-ups of donors and devices used before 
corneal grafting, particularly if they pose a 
potential threat to the general health of the 
recipient. History-taking for infectious dis- 
eases of a cornea donor is not sufficient; lab- 
oratory evaluation of serum samples for 
human immunodeficiency virus and HBsAg 
is necessary. 
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Bacillus cereus Panophthalmitis 
Manifesting as an Orbital Cellulitis 
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Bacillus cereus is an aerobic, gram-positive, 
spore forming organism that has emerged as 
one of the most virulent bacteria to affect the 
eye. We recently treated a patient who had an 
atypical orbital cellulitis and posterior scleritis 
secondary to this organism. 

A 32-year-old woman had a one-day history 
of decreased vision, proptosis, and pain in the 
right eye associated with fevers and chills. She 
denied a history of trauma, sinus disease, or 
known malignancies. The patient was a drug 
abuser who had a positive serum antibody to 
the human T-cell leukemia-lymphotropic virus 
type II (HTLV-III). On initial examination the 
visual acuity was no light perception in the 
right eye; visual acuity in the left eye was 20/20. 
There was marked edema and erythema of the 
right eyelids associated with 10 mm of propto- 
sis and complete ophthalmoplegia (Fig. 1). Slit- 
lamp examination showed diffuse corneal 
edema without an epithelial defect or infiltrate. 
Applanation tension was 50 mm Hg and the 
anterior chamber was formed centrally only. 
There was no hypopyon. Fundus details could 
not be visualized secondary to the corneal 
edema; however, a red reflex was noted. 





Fig. 1 (Ullman and associates). Marked swelling 
and erythema of the right upper and lower eyelids. 
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Fig. 2 (Ullman and associates). Computed tomog- 
raphy (axial view) shows marked proptosis, scleral 
thickening, and irregular enhancement of orbital 
structures on the right side. 


Standardized echography showed choroidal 
and scleral thickening and diffuse widening of 
all orbital structures. No vitreal opacities were 
noted. Computed tomography showed marked 
proptosis, diffuse thickening of the sclera, and 
irregular enhancement of all orbital structures 
(Fig. 2). The sinuses were normal. 

Despite intravenous clindamycin, gentami- 
cin, and penicillin a ring-shaped peripheral 
corneal abscess in association with a central 
abscess developed, which perforated after one 
day of treatment. Corneal cultures disclosed B. 
cereus sensitive to both gentamicin and clinda- 
mycin. After five days of this therapy the prop- 
tosis was decreased and an evisceration was 
performed. At surgery the vitreous was noted 
to be clear and the intraocular contents ap- 
peared normal. Cultures of the evisceration 
specimen disclosed persistent B. cereus. 

The association of intravenous drug abuse 
and endogeneous B. cereus infections is well 
known.'* Tuazon, Hill, and Sheagren* have 
shown it to be the most common bacterial 
contaminant in the injection paraphernalia of 
drug addicts. Our patient was unusual in that 
she initially had the clinical, radiographic, and 
ultrasonographic appearance of an orbital cel- 
lulitis and associated posterior scleritis. This 
rapidly deteriorated into a panophthalmitis re- 
quiring evisceration. O’Day and coworkers’ 
have suggested that the concomitant adminis- 
tration of gentamicin and clindamycin may act 
synergistically against B. cereus. Despite the 
rapid institution of this therapy and five days 
of treatment we were unable to sterilize the 
intraocular contents or salvage the eye in our 
patient. This case emphasizes the varied clini- 
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cal manifestation of this devastating ocular in- 
fection. 
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Internal drainage of subretinal fluid during 
vitreoretinal microsurgery is a common tech- 
nique in the management of complex retinal de- 
tachments. Using this technique, subretinal 
fluid is drained through a pre-existing retinal 
hole or through an intentionally created reti- 
notomy. A blunt or tapered needle is intro- 
duced through the pars plana and positioned 
near the retinal break to allow egress of subreti- 
nal fluid out of the eye as air or gas enters the 
vitreous cavity by a separately placed infusion 
cannula.'? 
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Fig. 1 (Flynn and associates). The subretinal fluid aspirator with cannula (C) in the retracted (A) and extended 
(B) position. The soft cannula extends 18 mm past the 20-gauge stainless tip (T). Passive egress of fluids is 
controlled by the venting hole (V) within the sliding mechanism. The handle (H) is 9.6 mm in diameter and 


weighs 33 g. 


We have developed a cannulated 20-gauge 
(0.89 mm) instrument to assist in internal 
drainage of subretinal fluid. A flexible translu- 
cent cannula with a 0.6-mm outer diameter and 
0.3-mm inner diameter is threaded into the 
shaft of the 20-gauge stainless steel instrument 
tube. The cannula fits snugly within the shaft 
of the tube, preventing egress of fluid from the 
eye between the cannula and the shaft of the 
instrument. The cannula is advanced by means 
of a slide, controlled with the index finger (Fig. 
1). The cannula can be extended 18 mm beyong 
the blunt end of the 20-gauge instrument. The 
slide contains a venting hole to allow passive 
egress of fluid if indicated. The venting hole 
can be covered by the surgeon’s index finger to 
allow active suction through the central stain- 
less steel tube when connected to the vitrec- 
tomy console with the flexible tubing (Fig. 2). 

The instrument tip is introduced through a 
standard 20-gauge pars plana incision. Sepa- 
rate sclerotomies will contain an infusion can- 
nula and a fiberoptic intraocular illuminator. 
The instrument tip is positioned near a retinal 
hole and the cannula is advanced into the 
subretinal space through the retinal hole. The 


subretinal fluid is aspirated by passive or by 
active linear suction. The cannula is then re- 
tracted from the retinal hole after retinal reat- 
tachment has been achieved. 

Utilization of this extended cannula through 
a peripheral break may obviate the need for an 
intentional posterior retinotomy. If a posterior 
retinotomy is necessary, this flexible cannula 
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Fig. 2 (Flynn and associates). A flexible Luer tube 
connected at the end of the instrument allows use of 
automated suction. 
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allows easier drainage of subretinal fluid by 
actually entering the subretinal space. This 
instrument is also useful in draining subretinal 
hemorrhage and is autoclavable for fast reuse. 
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We have observed complete iridocorneal ap- 
position in five eyes after vitrectomy and air- 
fluid exchange. In our experience this occurs in 
aphakic eyes with a large long-acting gas bub- 
ble and mild to moderate postoperative fibrin 
formation. Buoyant forces from the bubble and 
pupillary block combine to push the iris for- 
ward onto the posterior surface of the cornea, 
which results in complete iridocorneal apposi- 
tion (Fig. 1). After prolonged contact of the iris 
to the corneal endothelium, adhesions form 
that prevent spontaneous resolution and risk 
permanent synechial angle closure. Because of 
the confluence of iridocorneal apposition and 
the approximation of the gas bubble to the 
posterior iris surface, laser iridotomy is difficult 
and unlikely to succeed even if patency is 
achieved. In our experience complete irido- 
corneal apposition usually occurs within the 
first two weeks postoperatively, though the 
risk of its occurrence probably remains as long 
as a significant gas bubble is present. It may or 
may not be associated with increased intraocu- 
lar pressure. 

We have managed five patients who had 
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Fig. 1 (Han, Lewis, and Williams). Complete 
iridocorneal apposition following vitrectomy, lensec- 
tomy, and air-fluid exchange. 


complete iridocorneal apposition. We used an 
anterior chamber deepening procedure per- 
formed at the slit lamp, using sodium hyaluro- 
nate, similar in principle to that described by 
Campbell and Vela.’ Using aseptic techniques 
and topical anesthesia with 4% lidocaine, the 
anterior chamber was entered peripherally 
with a Ziegler knife through clear cornea. Care 
was taken not to injure underlying iris. Sodium 
hyaluronate was then injected via a 30-gauge 
angled cannula into the anterior chamber over 
apposed iris in the potential space between iris 
and cornea. Because iris separates from the 
endothelium, the cannula tip was advanced 
circumferentially, injecting as far peripherally 
as possible to open the angle. The entire anter- 
ior chamber can be deepened in this manner 
(Fig. 2). Any persistent pupillary iridocorneal 
adhesions were then lysed with centripetal 
sweeping motions of the cannula. This motion 
was usually performed last because the pres- 
ence of these adhesions during injection helps 
to channel the sodium hyaluronate into the 
angle. Approximately 1 ml of sodium hyaluro- 
nate is usually required. Postoperative man- 
agement consisted of prophylactic topical anti- 
biotic eyedrops, cycloplegic agents, proper 
positioning, and monitoring for a sodium 
hyaluronate-induced intraocular pressure in- 
crease.” 

Prompt recognition of iridocorneal apposi- 
tion with intervention using the above tech- 
nique is important to avoid irreversible pe- 
ripheral anterior synechiae and subsequent 
glaucoma. We have seen iridocorneal adhesion 
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Fig. 2 (Han, Lewis, and Williams). Formed anterior 
chamber immediately after anterior chamber deepen- 


ing procedure with sodium hyaluronate. 


recur in only one of our patients shortly after a 
second complete air-fluid exchange. This recur- 
rence was managed successfully by a second 
anterior chamber deepening procedure per- 
formed in a similar fashion. We have not 
encountered the potential complications of 
hyphema, iridodialysis, or corneal edema from 
corneal endothelial damage. 
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During routine pars plana lensectomy the 
portion of lens capsule visible through the 
pupil is removed with the vitreous cutter. With 
this technique excision of the equatorial por- 
tions of the lens capsule is difficult, and inad- 
vertent formation of an iridectomy, iridodial- 
ysis, miosis from iris trauma, and severe 
bleeding are potential complications.’ During 
the subsequent vitrectomy lens capsule rem- 
nants can interfere with intraoperative visuali- 
zation. Postoperatively, the remnants can 
opacify or adhere to the iris, causing iridocap- 
sular synechiae that distort or limit the size of 
the pupillary opening. Residual lens capsule 
can be part of the formation of anterior loop 
traction, whereby the peripheral retina is 
pulled anteriorly by proliferative membranes 
adherent to the vitreous face, ciliary body, or 
the iris. 

We have successfully removed the entire lens 
capsule through the pars plana sclerotomy in 
ten cases by grasping it with forceps after 
enzymatic zonulysis. During the pars plana 
lensectomy, the nucleus and cortical material 
are removed carefully so as not to rupture the 
anterior or posterior lens capsules. The irrigat- 
ing cannula is inserted through one of the 
superior sclerotomies, and 1.0 to 2.0 ml of 
1:5000 alpha-chymotrypsin is placed in the pe- 
ripheral posterior chamber over 360 degrees. 
After waiting two minutes a central opening is 
made in the anterior capsule. It is then grasped 
with the pic forceps? and completely with- 
drawn through the pars plana incision. The 
previously placed pars plana irrigation cannula 
is allowed to dilute freely all enzyme evacuated 
by the vitrectomy instrument. 

Since residual cortical material is frequently 
removed with the lens capsule, minimal force 
was needed to remove the lens capsule in nine 
cases. In one case in which we used a 1:10,000 
concentration of the enzyme the zonules were 
thought to be resistant and a second applica- 
tion of the enzyme at 1:5,000 was needed in 
order to extract the lens capsule smoothly. 
Occasionally the lens capsule must be removed 
in two fragments. 

We have not seen any complication attributed 
to the enzymatic zonulysis. The potential reti- 
nal toxic effect of alpha-chymotrypsin®* is 
avoided by the barrier effect of the anterior 
hyaloid face, which is resistant to dissolution 
by alpha-chymotrypsin.® Moreover, the en- 
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zyme is rapidly diluted and removed from the 
eye during the vitrectomy. 

Attempts to extract the lens capsule with 
forceps without previous zonulysis required 
excessive force in our cases. Traction is exerted 
at the points of zonular attachment, which can 
be a problem particularly in cases where ante- 
rior loop traction is present, with a potential for 
peripheral retinal tears. Because of the strong 
zonular attachments, the lens capsule tends to 
break without zonulysis and, therefore, must 
be removed in several smaller fragments. 
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Corneal Opacities Secondary to 
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A 32-year-old man came to our institution 
because of a six-month history of seeing halos 
around bright lights at night. He had systemic 
lupus erythematosus, which was being treated 
with prednisone. Mild systemic lupus erythe- 
matosus-induced renal damage with hyperten- 
sion was adequately treated with prazosin and 
atenolol. The ocular history was remarkable for 
chronic allergic conjunctivitis for which he had 
been taking naphazoline and antazoline 





Figure (Herman and Bartley). Diffuse epithelial 
verticellate opacities presumably secondary to 
chronic use of Albalon-A. 


(Albalon-A) at least ten times per day in each 
eye for seven years. 

The best corrected visual acuity was 20/20 in 
each eye. Slit-lamp biomicroscopy disclosed a 
diffuse epithelial verticellate haze in each cor- 
nea (Figure). The corneal stroma was clear and 
the results of the remainder of the ophthalmic 
examination were normal. The patient denied 
the use of chloroquine, indomethacin, pheno- 
thiazines, or amiodarone. There was no family 
history of Fabry’s or Tangier disease. Because 
of the possible connection between the corneal 
changes and Albalon-A, the medication was 
discontinued. An artificial tear medication con- 
taining benzalkonium chloride and edetate so- 
dium as preservatives was given to the patient 
for comfort. He agreed to use only these eye- 
drops. 

The patient returned one week later and 
stated that the halos he had previously noted 
were no longer present. Slit-lamp biomicrosco- 
py was normal with no corneal deposits. Cro- 
molyn sodium 4% four times daily was pre- 
scribed, The patient remains asymptomatic 
without recurrence of the corneal haze. 

Albalon-A contains the decongestant naph- 
azoline hydrochloride and the antihistamine 
antazoline phosphate. Polyvinyl alcohol gives 
the solution its viscosity, and the solution is 
preserved with edetate sodium and benzalko- 
nium chloride. Corneal epithelial deposits are a 
well-known side effect of several systemic med- 
ications but are uncommon with topical agents. 
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Lead acetate, previously used in ocular astrin- 
gents, induces chalky opacities of the conjunc- 
tiva and cornea. Compounds containing mer- 
cury have been associated with discoloration of 
the conjunctiva and Descemet’s membrane, 
and silver compounds may produce deep cor- 
neal deposits.! 
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Subretinal Hemorrhage During 
Fluorescein Angiography 
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Many complications have been attributed to 
fluorescein, ranging from mild nausea and 
vomiting’ to, rarely, death secondary to myo- 
cardial infarction.” We encountered a patient 
with a choroidal neovascular membrane secon- 
dary to presumed ocular histoplasmosis who 
experienced a subretinal hemorrhage during 
fluorescein angiography. 

A 33-year-old man was referred because of a 
sudden decrease in central visual acuity in his 
right eye. The patient was not taking medica- 
tions. There was no history of aspirin inges- 
tion. Because of a central scotoma and meta- 
morphopsia his best corrected visual acuity 
was 20/60. Ophthalmoscopic examination 
showed peripapillary chorioretinal atrophy. In 
the equatorial region several ‘‘punched-out”’ 
lesions were present. Superior to the fovea was 
a grayish-green lesion surrounded by localized 
serous elevation of the retina. A clinical diag- 
nosis of a choroidal neovascular membrane 
secondary to presumed ocular histoplasmosis 
was made. A 5-ml injection of 10% sodium 
fluorescein was given in the left antecubital 


vein for retinal angiography. During the early 
phases the patient became nauseated and vom- 
ited. Upon resumption of angiography, we 
noted a fresh subretinal hemorrhage in the 
fovea. The early phases of the angiogram dem- 
onstrated a hyperfluorescent lesion at the bor- 
der of the foveal avascular zone. During the 
later phases a trilobed hemorrhage appeared 
over the subretinal neovascular membrane and 
extended into the foveola (Figure). 

The patient’s visual acuity fell to 3/200. Over 
30 minutes it improved to 20/200. By 72 hours 
the patient’s vision had cleared to the point 
where he could read 20/60. Examination of the 
right fundus at two weeks showed that the 
hemorrhage was beginning to dissipate. A re- 
peat angiogram three weeks after the hemor- 
rhage showed a hyperfluorescence correspond- 
ing to the area of previous choroidal 
microvascular membrane and extending into 
the foveal avascular zone. Surrounding the 
hyperfluorescent area was blood that blocked 
the underlying choroidal pattern. No treatment 
was recommended. After two months the pa- 
tient’s visual acuity had improved to 20/30. The 
patient subsequently moved and could not be 
located for longer follow-up. 

Many complications of intravenous fluores- 
cein have been described such as anaphylactic 
reations (shock, laryngeal edema, respiratory 
arrest),13 paresthesias of the tongue and lips,’ 
hypotension, nausea, urticaria, syncope, pruri- 
tus, vomiting, dizziness,! myocardial infarc- 
tions,‘ and death.!? The occurrence of a subreti- 
nal hemorrhage during retinal angiography, to 
our knowledge, has not been described. Our 
patient’s hemorrhage was temporally related to 
vomiting. We believe the increased intravenous 
pressure generated from rises in intrathoracic 
and intra-abdominal pressures that occur dur- 
ing vomiting caused the fragile vessels in the 
membrane to rupture and hemorrhage. 

Increased intravenous pressure caused by 
Valsalva has been previously implicated as a 
cause of retinal hemorrhages. In 1972, Duane? 
described a patient who suffered bilateral pre- 
retinal hemorrhages after traumatic intubation 
and referred to this phenomenon as Valsalva 
hemorrhagic retinopathy. 

We had the unique opportunity to follow the 
course of a subretinal hemorrhage occurring 
during Valsalva stress. The patient’s vision de- 
creased but rapidly improved over 30 minutes. 
Vision had returned to its preangiography level 
by 72 hours and continued to improve over 
three months. 
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Figure (Antoszyk, de Juan, and Landers). Top, 
Appearance of venous phase angiogram approxi- 
mately one minute after vomiting. Note leakage of 
blood and fluorescein beneath fovea. Bottom, Fun- 
dus photograph obtained at end of fluorescein angio- 
gram after emesis. Visual acuity measured 3/200. 


Fortunately, this patient’s visual acuity im- 
proved; however, we believe patients with cho- 
roidal neovascular membranes should be cau- 
tioned against heavy Valsalva, and when 
possible, vomiting should be treated medically 





in patients at risk of bleeding from choroidal 
neovascular membranes. 
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Fixation for Keratoplasty 
Trephination 


Richard E. Damiano, M.D, 
and S. Lance Forstot, M.D. 


Inquires to Richard E. Damiano, M.D., 8381 South Park 
Lane, Littleton, CO 80120. 


It is often difficult to fix the globe for trephi- 
nation during keratoplasty. Poor fixation may 
result in cuts that are decentered, irregular, or 
oval. Repeated attempts at trephination may 
result in multiple cuts. Severe astigmatism may 
result from these complications. Although 
trephination is difficult in a globe that has been 
softened! with intravenous mannitol or mas- 
sage, positive pressure should also be avoided. 
Attempts to fixate the globe with sutured 
Flieringa rings, superior and inferior rectus 
traction sutures, and heavy-duty forceps may 
induce asymmetry leading to noncircular cuts.’ 

We have used a Bores twist fixation ring to fix 
the globe at the time of initial trephination 
(Figure) in over 400 penetrating keratoplasties. 
This instrument fixates the globe evenly and if 
necessary elevates the globe. Additionally, it 
provides a counter-rotation to the direction of 
trephining and easy access to the cornea. 

Uneven fixation during trephination may be 
a problem in corneal transplantesurgery. This 
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Figure (Damiano and Forstot). Bores twist fixation 
ring during recipient corneal trephination. 


simple instrument may be beneficial to corneal 
surgeons. 
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Repeat Argon Laser Trabeculoplasty 
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Over the past several years argon laser tra- 
beculoplasty has become an accepted treatment 
for open-angle glaucoma. However, with long- 
term follow-up it has become clear that the 
ocular hypotensive effect of argon laser trabec- 
uloplasty is temporary in some patients.’ The 
question arises as to whether it is useful to 
repeat argon laser trabeculoplasty in patients 
who had a good response to laser treatment 
initially, but who lost the effect with time. We 
are aware of only two studies addressing the 
issue of repeat argon laser trabeculoplasty*’; 
hence, we were prompted to review our experi- 
ence in this matter. 

We reviewed the charts of all patients with 
open-angle glaucoma who underwent repeat 
argon laser trabeculoplasty at our institution 
between 1983 and 1985. The demographic and 
ocular characteristics of the patients are sum- 
marized in Table 1. Only patients who had had 
a successful response to the initial treatment 
over 360 degrees of the trabecular meshwork 
were included in this review. Success of the 
initial procedure was defined as an intraocular 
pressure reduction of at least 15% lasting a 
minimum of six months. 

The factors of the initial laser treatments are 
given in Table 2. Thirteen of the 14 eyes had 
argon laser trabeculoplasty performed over the 
entire trabecular meshwork in one treatment 
session; one eye had two treatment sessions 


TABLE 1 
DEMOGRAPHIC AND OCULAR CHARACTERISTICS IN 
13 PATIENTS (14 EYES)* 


C—O 


CHARACTERISTICS NO. 
Sex 
Male 7 patients 
Female 6 patients 
Race 
White 12 patients 
Black 1 patient 
Diagnosis 
Primary open-angle glaucoma 10 eyes 
Exfoliation syndrome 4 eyes 
Lens status 
Phakic 12 eyes 
Aphakic 1 eye 
Pseudophakic 1 eye 
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*Mean age of patients, 68.6 years (range, 46-81 years). 
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TABLE 2 
TREATMENT FACTORS 


TREATMENT 

FACTOR INITIAL REPEAT 
Treatment sessions 

One 360-degree 13 eyes 14 eyes 

Two 180-degree 1 eye 0 
Spot size 50 um 50 um 
Duration 0.1 sec 0.1 sec 
Power 300-1,200 mW 600-1,000 mW 
Mean No. 82 (range, 65-105) 58 (range, 50-82) 


of laser spots 


each involving one half of the meshwork. Treat- 
ments were delivered to the anterior trabecular 
meshwork and the power was adjusted to pro- 
duce blanching of this tissue. The initial argon 
laser trabeculoplasty produced a mean + S.D. 
reduction in intraocular pressure of 35.8% + 
14.4% at six weeks and 32.8% + 14.1% at six 
months. 

A mean of 26 months elapsed between the 
initial and the repeat argon laser trabeculo- 
plasty. For most patients, the intraocular pres- 
sure at the time of retreatment had risen back to 
the level present before any laser treatment. 
The treatment factors of the repeat argon laser 
trabeculoplasties are given in Table 2. The re- 
peat treatment was scattered over the entire 
circumference of the trabecular meshwork; 
most patients received 50 to 60 laser burns. The 
power was titrated to produce a blanching of 
the anterior trabecular tissues. With repeat 
laser treatment, only five of 14 eyes (36%) 
obtained at least a 15% reduction of intraocular 
pressure at six weeks and this decreased to 
three eyes (21%) by six months. The three eyes 
that responded favorably to repeat argon laser 
trabeculoplasty did not differ substantially 
from the other eyes in any preoperative factor. 
Two of the eyes with successful retreatment 
had primary open-angle glaucoma and one had 
exfoliation syndrome. The patients have been 
followed up for a mean of 14.5 months (range, 
six to 38 months) since retreatment. Seven of 
the 14 eyes (50%) have required filtering sur- 
gery, most within six months of repeat argon 
laser trabeculoplasty. Because so many eyes 
underwent filtering surgery soon after repeat 
argon laser trabeculoplasty, we did not calcu- 
late mean intraocular pressure reductions at six 
weeks and six months. None of the eyes re- 
treated demonstrated an intraocular pressure 
rise greater than 10 mm Hg in the immediate 
postoperative period. 


To our knowledge there are only two pub- 
lished reports discussing repeat argon laser 
trabeculoplasty. In 1984 Starita and co-workers’ 
described the results of repeat laser trabeculo- 
plasty in 16 patients. These patients, however, 
were retreated because of a poor initial re- 
sponse to argon laser trabeculoplasty, unlike 
the present study, which included only pa- 
tients who initially responded favorably to 
argon laser trabeculoplasty but later lost the 
effect. Starita and co-workers reported that 35% 
of their patients achieved a reduction in intra- 
ocular pressure of 3 mm Hg at three months 
follow-up. In 1985 Brown, Thomas, and 
Simmons’ published the results of repeat laser 
trabeculoplasty in 24 patients with open-angle 
glaucoma. As in our study only patients with 
favorable responses to initial argon laser tra- 
beculoplasty were retreated. These researchers 
found retreatment was successful in only 38% 
of their patients. One third of their patients 
required filtering surgery within one month of 
repeat argon laser trabeculoplasty. Unlike our 
study, they found a substantial number of pa- 
tients (12%) had a marked increase in intraocu- 
lar pressure in the postoperative period. It is 
not clear whether the lower incidence of post- 
operative intraocular pressure increases in our 
study is caused by the use of lower energy 
settings or chance occurrence in small clinical 
samples. 

Techniques similar to argon laser trabeculo- 
plasty have been used in subhuman primates to 
create an animal model of open-angle glauco- 
ma.* It is reasonable to assume that there is a 
threshold of laser treatment beyond which out- 
flow facility decreases rather than increases. 
The present study and those cited in the litera- 
ture underscore the need for realistic expecta- 
tions from repeat argon laser trabeculoplasty. 
Clinicians and patients must understand that 
only a few patients obtain a substantial intraoc- 
ular pressure reduction lasting at least six 
months upon repeat treatment. In some clinical 
situations it may be appropriate to attempt a 
repeat laser trabeculoplasty. However, it is im- 
portant that we not delay the beneficial effects 
of filtering surgery in all patients because of 
unrealistic expectations as to the therapeutic 
efficacy of repeat argon laser trabeculoplasty. 
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Bilateral Melanosis of the Iris 
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Melanosis iridis is a relatively rare unilateral 
condition characterized by verrucous-like ele- 
vations on the surface of a darkly pigmented, 
velvety iris. The contralateral iris is normal. 
Sometimes the melanosis is sectorial. Malig- 
nant degeneration is said to occur in 10% to 
25% of cases.*” 

We examined a 15-year-old Iranian girl with 
bilateral melanosis of the iris. 

This young woman had difficulties seeing at 
distance. She could be corrected to 20/15 in 
both eyes. The ocular examination disclosed no 
conjunctival, episcleral, or choroidal pigment- 
ed lesions. The iris in each eye was dark brown, 


3 
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Figure (Traboulsi and Maumenee). Right and left eyes of patient with bilateral melanosis of the iris. Note 
` verrucous-like excrescences on surface of iris. Pupils are iatrogenically dilated. A small black freckle is present 
superotemporally in the left iris. 


thick, and velvety, and verrucous-like eleva- 
tions were present all around, being more nu- 
merous superiorly (Figure). A small black 
freckle was present on the surface of the iris 
superiorly in the left eye. 

The patient's mother and brother were exam- 
ined for the presence of a similar iris structure. 
Both had normalbrown irides with well-formed 
crypts. Their iris color was lighter than the 
patient's. 

In melanosis oculi, hyperpigmentation of the 
iris can be present along with episcleral or 
choroidal hyperpigmentation, or both. Eyes 
with melanosis oculi are more prone to develop 
uveal malignant melanoma. This increased risk 
also appears to be present in eyes with melano- 
sis of the iris.P Melanosis of the iris and melano- 
sis oculi are probably variants of the same 
developmental anomaly of uveal melanocytes, 
as both can co-exist in the same eye, though in 
the present case, despite bilateral iris involve- 
ment, there was no evidence of episcleral, con- 
junctival, or choroidal melanosis. 

Bilateral melanosis of the iris has not, to our 
knowledge, been previously reported, proba- 
bly because of failure to recognize it. Unilateral 
ocular involvement is easier to detect because 
of the ensuing heterochromia, the affected iris 
being darker than the normal fellow iris. Be- 
cause it is a premalignant condition its recogni- 
tion cannot be overemphasized. 
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The Stenopeic Strip 
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tal, Stadium Road, Woolwich, London SE18 4QH, Eng- 
land. 

Stenopeic apertures, such as the “pinhole” 
and slit, are part of every trial lens set. The 
pinhole, used as a universal lens can aid refrac- 
tion in several ways in addition to simple visual 
acuity testing. Moved from side to side, the 
movement of the image (‘‘with” or ‘‘against’’) 
can tell the examiner whether the subject is 
myopic or hypermetropic. This information can 
also be obtained if it is known whether minifi- 
cation or magnification of the perceived image 
occurs when the pinhole is moved away from 
the eye.' Used as a reduced aperture, the pin- 
hole can markedly improve visual acuity in 
some cases of media opacity. 

The stenopeic slit can be useful in astigmatic 
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Figure (Griffiths). The stenopeic strip. 





refractions since its action is to pinhole the 
meridian at right angles. It can also be useful in 
media opacities where monocular diplopia con- 
fuses the refraction. 

I recently examined a patient who had found 
that her troublesome monocular diplopia could 
be cured by holding a thin strip of card in front 
of one eye. I quickly improved this innovative 
approach by a thin strip of black adhesive tape 
stuck to her eyeglasses (Figure). 

I have subsequently used this method on 
several patients with lens or corneal opacities 
that caused monocular diplopia, while they are 
awaiting surgery. Those patients accustomed 
to bifocal lenses tolerate the method best per- 
haps because they are accustomed to seeing 
different images through different parts of their 
corrective lenses. 
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Grand Mal Seizure During Argon 
Laser Panretinal Photocoagulation 
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Panretinal photocoagulation has been shown 
to decrease the incidence of severe visual loss 
from proliferative diabetic retinopathy. Al- 
though many complications from this treat- 
ment have been reported, the argon laser has 
rarely been implicated in a generalized seizure. 

A 63-year-old man with insulin-dependent 
diabetes mellitus developed bilateral prolifera- 
tive diabetic retinopathy. He had no other med- 
ical problems and specifically no history of a 
seizure disorder. After several minutes of pan- 
retinal photocoagulation treatment and 192 
burns, the patient complained of feeling 
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strange and immediately suffered two succes- 
sive grand mal seizures each lasting approxi- 
mately 30 seconds. His heart rate at the end of 
the first seizure was 72 beats per minute and 
blood pressure after the second seizure was 
145/80 mm Hg supine. Blood drawn within 20 
minutes after the seizure showed a serum glu- 
cose of 180 mg/100 ml and normal electrolytes 
including magnesium and calcium. Results of 
neurologic examination were normal except for 
a postictal state of consciousness. Computed 
tomography of the head one week later was 
normal and an electroencephalogram at that 
time without photic stimulation showed an 
interdictal seizure pattern. Phenytoin was 
started and a second panretinal photocoagula- 
tion session was completed uneventfully one 
week later with a documented therapeutic phe- 
nytoin level. A repeat electroencephalogram 
with photic stimulation on that day again was 
abnormal but showed no definite epileptiform 
discharges with stroboscopic stimulation. 

A number of internal and environmental 
stimuli are known to provoke seizures in sus- 
ceptible individuals. Among the most common 
are anxiety, hyperventilation, sleep depriva- 
tion, coffee and other stimulants, alcohol, and 
hypoglycemia. Photic stimulation is included 
in this list.’ 

Approximately 3% of patients with epilepsy, 
principally the grand mal type, suffer from 
photosensitive epilepsy.* In this subset of pa- 
tients attacks can be triggered by visual stimu- 
lation such as flashes of light similar to that 
produced during panretinal photocoagulation. 
McNamara’ described a patient who suffered a 
generalized seizure during argon laser photo- 
coagulation around a retinal hole. The patient 
did have several other predisposing factors 
associated with his seizure including previous 
head trauma and possible bradycardia with its 
attendant hypotension. His electroencephalo- 
gram was normal both with and without photic 
stimulation. A major seizure stimulus in this 
patient, however, appears to have been the 
photic stimulation by the laser flashes. 

Although the present patient and McNa- 
mara’s patient showed no definite epileptiform 
spikes on electroencephalogram during strobo- 
scopic stimulation of one, two, four, eight, and 
16 cps, this does not preclude the diagnosis of 
photosensitive epilepsy. Spontaneous fluctua- 
tions in photosensitivity threshold are well 
known. Dahlquist, Mellinger, and Klass* de- 
scribed a patient who had a first seizure while 
playing a video game. His first electroencepha- 
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logram was abnormal during photic stimula- 
tion, but the same epileptiform spikes were not 
found on electroencephalogram with photic 
stimulation the next day. Rushton’ described a 
similar patient with “space invader” epilepsy 
and a normal electroencephalogram response 
with photic stimulation who had previously 
had a seizure while playing an arcade electron- 
ic space wars game. 

A typical argon laser panretinal photocoagu- 
lation treatment session involves flashes of 
bright light at a frequency of 1 to 2 cps from the 
laser. This is certainly within the range of the 
necessary stimulus to induce seizure activity in 
susceptible patients with photosensitive epi- 


lepsy. 
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Thaumetopoea wilkinsoni (Toxic 
Pine Caterpillars) 
Blepharoconjunctivitis 


E. Bessler, M.D., 

B. Biedner, M.D., 

and Y. Yassur, M.D. 

Department of Ophthalmology, Soroka University 


Hospital and Faculty of Health Sciences, Ben-Gurion 
University of the Negev. 


Inquiries to B. Biedner, M.D., Department of Ophthal- 
mology, Soroka Medical Center, P.O. Box 151, Beer- 
Sheva 84101, Israel. 

Some larvae produce poison stinging hairs 
that irritate mucous membranes and may injure 
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ocular tissue. We recently examined a child 
who had accidentally splashed the toxic hairs 
of Thaumetopoea wilkinsoni (pine tree larvae) 
into his right eye, producing an acute inflam- 
mation reaction. We believe it is important to 
bring this case to the attention of the medical 
community. 

An 8-year-old boy who was playing with a 
caterpillar nest of T. wilkinson inadvertently 
got some of the poisonous hairs in his right 
eye. He immediately complained of intense 
pain and the eye was washed with tap water 
and the child was brought to the hospital. 

On examination, the visual acuity in the right 
eye was 20/80. There was severe palpebral 
edema, marked conjunctival swelling, and in- 
tense ciliary injection. The chemotic palpebral 
and bulbar conjunctiva and the skin of the 
upper and lower eyelids contained multiple 
tiny hairs. Intense photophobia was present, 
four superficial hairs and one hair were noted 
in the cornea, but the anterior chamber and the 
fundus were normal. The hairs were removed 
with a needle under topical local anesthesia. 
Atropine and chloramphenicol and Neo- 
decadron (dexamethasone, sodium phosphate, 
and neomycin sulfate) eyedrops were instilled 
and the eye was covered. A zoologic consulta- 
tion indicated that T. wilkinsoni hairs were the 
cause of the eye reaction. After the removal of 
the hairs under general anesthesia using a 
microscope, recovery progressed satisfactorily, 
and within six days, the conjunctiva and palpe- 
bral reactions were markedly reduced and visu- 
al acuity had improved to 20/20. 

Thaumetopoea wilkinsoni is a distinctive larva 
of the lepidopterous family. The stinging hairs 
serve as effective armament of self-defense. It 
was established that the poison contains inor- 
ganic compounds, enzymes, and other toxic 
proteins, which play an important role in the 
inflammatory manifestation produced in hu- 
mans by these hairs. The irritant properties of 
the poisonous hairs are not mechanical or aller- 
gic to the toxin as was suggested,’ but mostly a 
primary toxic one.” Therefore caterpillar hairs 
should be removed as early as possible with the 
aid of a slit lamp or even by a microscope. 
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Attack Blindness! 


EDITOR: 

In the otherwise stimulating and thought 
provoking editorial, “Attack Blindness!” by 
Alfred Sommer (Am. J. Ophthalmol. 102:387, 
September 1986), several important points 
about cataract blindness in the under- 
developed countries need further clarification. 
The editorial implies that the “efficient static 
facilities” and “cataract camps” have been 
successful in combating blindness caused by 
cataract in India and Pakistan. The truth is 
that in the past both of these methods have 
left much to be desired in dealing with blind- 
ness in these regions. The problem, of course, 
is not with the concept of eye camps. It is 
how they are conducted. The aim of the edi- 
torial is to eliminate blindness, and not to 
defend any particular plan or its manage- 
ment; hence, the results and not the plan it- 
self should be the foremost objective. 

The static facility at Taxila, Pakistan, does 
indeed satisfy the missionary zeal of a devot- 
ed physician like Dr. N. Christy, but it has 
not brought forth any revolutionary solution 
to the problem of blindness in Pakistan in its 
more than 40 years of existence. Recently, Dr. 
Christy was awarded the Gold Medal of the 
Ophthalmological Society of Pakistan for his 
long-standing services, but the facility at 
Taxila still serves only the numbers and not 
the overall need. The eye camps have also 
fallen into disrepute because of their alarm- 
ingly poor results. Earlier this year, Professor 
S. Memon conducted a careful study of cata- 
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ract surgery in the eye camps, and reported 
during the 9th Annual Congress of the Oph- 
thalmological Society of Pakistan at Quetta 
that only about 50% of the patients receiving 
surgical care at these camps derived any ben- 
efit out of it. These dismal statistics prompted 
my recent editorial on the eye camps in the 
Pakistan Journal of Ophthalmology.' The 
viewpoints presented in that editorial have 
also received full support from India.’ 

The idea of “specially trained mobile cata- 
ract technicians” is also a risky one. It is 
merely a quick solution at the cost of lasting 
quality. Furthermore, the creation of a para- 
ophthalmic class will further threaten the al- 
ready fragile structure of the system of oph- 
thalmology in these developing areas of the 
world. Would Dr. Sommer be willing to allow 
optometrists to remove cataracts in the United 
States if it reduces the cost of cataract sur- 
gery? It is foolhardy to think that the ‘‘cata- 
ract technicians” will succeed in providing 
better care where the qualified ophthalmolo- 
gists still have not. It is stated in the editorial 
that the “per capita number of ophthalmic 
surgeons in England is not very different 
from that in India or China. What is different, 
is their level of access and affordability.” 
Does this not clearly indicate that improving 
the “level of access and affordability” of local 
ophthalmologists and not the creation of a 
substandard paraophthalmic class of ‘‘cataract 
technicians” is the real solution? The poten- 
tial problems these “cataract technicians” can 
create for the patients and the profession of 
ophthalmology also must not be ignored. 

Dr. Sommer believes that the inadequate 
surgical care to the multitudes of cataract pa- 
tients is “largely an organizational problem.” 
Not so. The apathy of the qualified ophthal- 
mologists and the lack of resources are the 
problem. The lasting and successful solution 
to blindness in the developing countries will 
come from the creation of a climate of scien- 
tific research and of willingness of the profes- 
sionals to study the problem and seek their 
own standardized solutions in accordance 
with the social, financial, and religious cir- 
cumstances of their communities without vio- 
lating the established rules of good surgical 
care. The best help the leaders of ophthalmol- 
ogy from the advanced nations can give is to 
promote scientific activities and attitudes in 
the ophthalmologists of the developing na- 
tions. To this end I accepted the invitation of 
the Ophthalmological Society of Pakistan to 
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found the Pakistan Journal of Ophthalmology. 
This trend toward research and literary activi- 
ties has stimulated many ophthalmologists 
like Professor Memon to conduct studies on 
various topics in their localities. The discus- 
sion of their results is bound to improve the 
situation. I urge the United States and the 
world leaders of ophthalmology to contribute 
to and provide guidance for such activities in 
the developing countries, if they wish any 
lasting solution to their blindness problem. 
KHALID J. AWAN, M.D., F.P.A.M.S. 
Norton, Virginia 
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Reply 


EDITOR: 

” Attack Blindness!” presented approaches 
to dealing with the enormous load of cataract 
surgery in underserved rural areas of the 
third world. Each approach has proven suc- 
cessful in competent hands. As Dr. Awan 
suggests, careful surgery, of the type per- 
formed by Professor Venkataswamy and his 
colleagues at the Aravind Eye Hospital and its 
sister satellite institutions and eye camps in 
Madurai, professor Siva Reddy in Hyderabad, 
and Dr. Rabiul Husain in Bangladesh is man- 
datory. One should expect and accept no less. 

Dr. Awan has a widely shared concern for 
‘specially trained mobile cataract techni- 
cians,” which he considers to be “merely a 
quick solution ... that will further threaten 
the structure of the system of ophthalmolo- 
gy.” The potential threat is real, but so is 
cataract blindness. Recent surveys indicate as 
many as 10 to 20 million people are unneces- 
sarily blind from cataract. Well-trained and 
supervised “Medical Officers” and techni- 
cians have proven the equivalent of ophthal- 
mologists in performing simple, safe, effective 
cataract surgery. Would Dr. Awan deny their 
services to the growing numbers of blind? 
Does he really expect that promotion of “sci- 
entific activities and attitudes” will alleviate 
the problem of access and affordability in Af- 
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rican countries, that too often lack a single 
ophthalmologist, or in Asian and Latin Amer- 
ican countries where 90% of ophthalmologists 
often reside in large urban centers far re- 
moved from the rural masses requiring their 
care? 

We are in complete agreement that access 
and affordability are the main barriers to cata- 
ract care and that each community must find 
a solution that best meets its needs. I hope he 
would also agree that the community’s needs 
are uppermost; not our traditional approaches 
toward addressing them. 

ALFRED SOMMER, M.D. 
Baltimore, Maryland 


EDITOR: 

In his editorial, Attack Blindness!, A. Som- 
mer has drawn attention to the importance of 
blindness in developing countries (Am. J. 
Ophthalmol. 102:387, September 1986). Dr. 
Sommer quotes two recent studies on blind- 
ness in Nepal and Saudi Arabia,! which per- 
haps deserve more discussion. In Nepal,' cat- 
aract causes two thirds of all blindness and 
more than 80% of avoidable blindness 
(‘‘avoidable”’ being defined as either prevent- 
able, such as trachoma, or curable, such as 
cataract). The incidence of trachoma was only 
2.4%. A disturbing finding was that 17% of 
those operated on for cataract were irreversi- 
bly blinded by complications of the proce- 
dure. 

The Saudi Arabian’ experience was similar, 
with cataract accounting for 52.8% of all 
blindness, five times more than the second 
leading cause of trachoma at 10.5%. The ob- 
servable complication rate of cataract surgery 
was 19%, and iatrogenic blindness in an 
underserved area contributed 4.4% of the 
total. 


Much of the efforts against world blindness 
have concentrated on the few preventable 
causes, such as trachoma, blinding malnutri- 
tion and onchocerciasis. However, the major 
problem is clearly cataract blindness, avoid- 
able through technology-based intervention 
but not currently preventable. It also seems 
likely that our current strategies give unac- 
ceptable complication rates. Thus, our focus 
should be more toward cataract services. 

In our desire for simple, inexpensive tech- 
niques, we must not overlook the advances 
that technology can offer the developing 
world. Dr. Sommer refers to YAG laser trabec- 
uloplasty as possibly an “unusual instance of 
sophisticated appropriate technology.” There 
should be many more examples. Argon laser 
photocoagulation for diabetics is appropriate 
in areas of high incidence such as Bangla- 
desh. Correction of aphakia in rural areas is a 
major problem and deserves more trials of 
lens implants as a possible solution. 

North American ophthalmology can do 
much to help by taking up Dr. Sommer’s 
challenge, “Attack blindness!” In the areas of 
research and education, our resources can be 
made more available to developing countries. 
We might consider a campaign “Sight for All 
by 2020,” to follow the current campaign, 
“Health for All by 2000,” by the World Health 
Organization. 

SIMON HOLLAND, M.D. 
Miami, Florida 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Retinopathy of Prematurity. Current Concepts 
and Controversies. By Alice R. McPherson, 
Helen M. Hittner, and Frank L. Kretzer. Philadel- 
phia, B. C. Decker, Inc., 1986. 237 pages, index, 
illustrated. $45 


Reviewed by DALE L. PHELPS 
Rochester, New York 


The greatest asset of this text is the space and 
lavish photographs permitted the developers 
of the spindle cell hypothesis of retinopathy of 
prematurity. Previously unpublished data and 
valuable photographs are included. However, 
some graphs shown are hypothetical and not 
actual data; thus, the legends must be read 
carefully. The chapters discussing the vitamin 
E data often misinterpret quoted studies; read- 
ers would do well to refer to the original publi- 
cations and make their own judgments. 

The three chapters on the identification, ex- 
amination, and classification of retinopathy of 
prematurity are adequate, but the medicolegal 
chapters are not so helpful. The chapters on 
innovative surgical interventions for advanced 
retinopathy of prematurity are informative and 
contain anecdotal outcome data and excellent 
photographs. 

In the section on vitamin E is a blatantly 
dangerous chapter on the ethics of biomedical 
research. The issues of the individual patient 
vs society are indeed difficult, but in my opin- 
ion the author (Brody) does not discuss this 
dilemma in an informed and balanced way. 

The investigator concerned with retinopathy 
of prematurity can learn much about the new 
spindle cell hypothesis of retinopathy of pre- 
maturity from this text, but the uninformed 
reader is in considerable danger of becoming 
misinformed and should beware. 





Detection and Measurement of Visual Impair- 
ment in Pre-Verbal Children. Edited by Barrie 
Jay. Dordrecht, The Netherlands, Martinus 
Nijhoff/Dr. W. Junk Publishers, 1986. 403 pages, 
illustrated. $93.50 
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Reviewed by D. LuisA MAYER 
Boston, Massachusetts 


This volume consists of 37 papers from a 
workshop held in England in April 1985. Most 
papers review research in the growing field of 
vision assessment in preverbal patients. The 
text is divided into five sections: an introducto- 
ry section on normal visual development and 
the causes of visual impairment, theoretical 
aspects of electrophysiologic tests, measure- 
ment of visual acuity in preverbal children, 
measurement of other visual functions, and 
vision screening. Interspersed are discussions 
of the unique multidisciplinary group of partic- 
ipants who are among the major European 
researchers in their fields; most are ophthal- 
mologists, visual psychophysicists, or visual 
physiologists. Although no scientists from the 
research community outside Europe were in- 
cluded, the diverse papers in this volume pro- 
vide a current summary and guide to the 
broader literature on the state of the art of 
pediatric vision assessment. These papers 
should be of interest to readers who would like 
an overview of the field. 

The discussions are interesting, although 
awkward at times perhaps because of difficul- 
ties in transcription or the participants’ spoken 
English. Important issues and controversies are 
aired, for example, on the neuroanatomic sub- 
strate of visual-evoked potentials measured in 
infancy, on controlled studies of early inter- 
vention programs for visually impaired infants, 
and on cost-benefit considerations in institut- 
ing programs for vision screening. 

Contributions include a review of normal and 
abnormal development of the visual system, a 
review of the maturation of the eye and visual 
resolution, and theoretical issues in electro- 
physiology (non-linear luminance responses in 
the electroretinogram) and pattern visual- 
evoked potentials to measure visual acuity of 
infants. Numerous reports describe data from 
preferential looking tests of visual acuity, for 
example in high-risk newborns, amblyopic pa- 
tients, and neurologically impaired infants. 
New testing procedures and studies of contour 
interaction or “crowding” in young children 
are described. Other visual functions studied 
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or surveyed include the pattern electroretino- 
gram to measure visual acuity, visual fields and 
optokinetic nystagmus, and dark adaptation. 
Clinical ophthalmic research is not well repre- 
sented; however, one paper evaluates the utili- 
ty of electrophysiologic assessment for pediat- 
ric ocular disorders. An excellent discussion in 
the otherwise weak section on vision screening 
differentiates vision screening from vision as- 
sessment and provides data from several well- 
designed studies. 

Reflecting the field in general, this text is 
strongest in surveying the infant vision testing 
technology recently applied to pediatric pa- 
tients and weakest in addressing how informa- 
tion from these vision tests can contribute to 
the medical and educational management of 
visually impaired infants. I agree with the edi- 
tor’s introduction to this volume, “It is hoped 
that this venture will be followed by others 
where a multidisciplinary approach will im- 
prove both our knowledge of visual handicap 
in childhood and our management of this im- 
portant group of sensorily impaired children.” 





The University of Michigan Department of Oph- 
thalmology. A Proud Heritage. By John W. 
Henderson. Ann Arbor, University of Michigan, 
1986. 235 pages, illustrated. 


Reviewed by FRANK W. NEWELL 
Chicago, Illinois 


The University of Michigan Medical School 
was established in 1848 at Ann Arbor. In March 
1870, Dr. George E. Frothingham, an 1864 
graduate of the Medical School, became lectur- 
er in ophthalmology. On June 25, 1872, he 
became professor of ophthalmology, the fourth 
University chair of ophthalmology in the Unit- 
ed States. Since Frothingham, the University of 
Michigan Department of Ophthalmology has 
been headed by Flemming Carrow, Walter R. 
Parker, George Slocum, F. Bruce Fralick, John 


W. Henderson, and today, Paul R. Lichter. 
Henderson brings together the early history of 
ophthalmology, the University of Michigan, 
and the Department in a comprehensive, en- 
gaging fashion. 





Books Received 





Fighting the Third Death. By Arthur Linksz. Trans- 
lated from the Hungarian by John J. Alpar. New 
York, Distributed by the author, 35 East 84th 
Street, New York, NY 10028, 1986. 340 pages, 
illustrated. $19.50 


Anexcellent translation of an engaging recol- 
lection of the author’s early years in Hungary. 


Drug Evaluations, 6th edition. Edited by Kenneth 
F. Lampe, Editor-in-Chief. Chicago, The Ameri- 
can Medical Association, 1986. 1654 pages, 800 
words per page, index, illustrated. $75.00 (AMA 
members receive a 20% discount.) 


The American Medical Association’s valuable 
reference volume has appeared in a new edi- 
tion with many pages devoted to ophthalmic 
drugs. 


Medical Abbreviations: 4200 Conveniences at 
the Expense of Communications and Safety, 
3rd edition. By Neil M. Davis. Huntingdon Val- 
ley, Pennsylvania, Neil M. Davis Associates, 
1987. Softcover, 110 pages. $5.95 (20 copies or 
more $4.25 each.) 


This third edition should be SOP for all medi- 
cal personnel and for all editors stat. 


Correction 


In the letter, “Contact lens scalpel for intraocular surgery’’ by Fumitaka Ando, Jay L. 
Federman, Norio Daikunzono, and John Osborn (Am. J. Ophthalmol. 102:663, November 
1986), the corrected title should be “Contact laser scalpel for intraocular surgery.” 


ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Ophthalmologica 


Clinical and epidemiological features of kerato- 
conus. Genetic and external factors in the 
pathogenesis of the disease. Ihalainen, A. 
(Dept. Ophthalmol., Univ. Oulu, Oulu, Finland). 
Acta Ophthalmol. 64:5, 1986. 


The basis for this study is a series of 212 
keratoconus patients seen over a 20-year peri- 
od. The author also examined about 80 relatives 
of the keratoconus patients. The prevalence 
rate for patients requiring ophthalmic care was 
estimated to be 0.03%. Two thirds of the pa- 
tients were male and one third were female and 
about three fourths were 24 years of age or 
younger at the onset of symptoms. Familial 
involvement was found in 19% of the families 
in one area of Finland, and 9% in another area. 
The inheritance was found to be dominant 
autosomal in 24 of 28 multiple case families. 
Connective tissue symptoms and abnormalities 
were seen in two thirds of the patients and in 
about one half of first-degree relatives. About 
40% of the women in the study contracted 
keratoconus after childbirth (within one year of 
the first childbirth in 11 cases). This suggests 
that pregnancy may precipitate the appearance 
of keratoconus.—David Shoch 


The follow-up in patients with pseudoexfolia- 
tion of the lens capsule with and without 
glaucoma. Slagsvold, J. E. (Dept. Ophthalmol., 
Fylkessjukehuset i Aust-Agder, N-4800, Arendal, 
Norway). Acta Ophthalmol. 64:241, 1986. 


A group of 102 individuals with pseudoexfo- 
liation but without glaucoma were examined 
after a five-year interval. Of those with monoc- 
ular pseudoexfoliation, one third had become 
binocularly affected. However, only three indi- 
viduals in the group had developed glaucoma. 
Conversely, a retrospective analysis of capsular 
glaucoma in a group of 208 eyes disclosed that 
glaucoma was diagnosed at the initial visit in 
84% and roughly one third of the remaining 
patients developed glaucoma over the succeed- 
ing 1¥2 years. (1 figure, 3 tables, 12 references) 
—David Shoch 
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Repeated argon laser trabeculoplasty. Bergea, 
B. (Eye Clinic, Orebro Med. Ctr. Hosp., S-701 85 
Orebro, Sweden). Acta Ophthalmol. 64:246, 
1986. 


The authors recalled 18 patients who had 
failed to respond to full circumference argon 
laser trabeculoplasty. Twenty eyes in these 18 
patients were then treated with repeat argon 
laser trabeculoplasty and in 12 eyes the second 
trabeculoplasty was clinically successful. How- 
ever, in an average follow-up time of 30 months 
after the second trabeculoplasty, six of the 12 
eyes were repeat failures, so that in the total 
group only six were successful. Early failure 
after the first treatment seems to be unfavor- 
able for the outcome of the second treatment. (2 
figures, 1 table, 9 references)—David Shoch 


The laser power needed for optimum results in 
argon laser trabeculoplasty. Rouhiainen, H., 
and Terasvirta, M. (Silmatautien klinikka, Kuop- 
ion yliopistollinen keskussairaala, SF-70210 
Kuopio, Finland). Acta Ophthalmol. 64:254, 
1986. 


Ninety-five patients treated with argon laser 
trabeculoplasty were followed up for six to 18 
months. The power used ranged from 100 mW 
to 1,000 mW and the total energy from 1.0 J to 
5.0 J. The greatest success rate was achieved 
with laser power of more than 500 mW and 
energy levels of more than 3.0 J. (4 tables, 11 
references)—David Shoch 


Glaucomatous disc haemorrhages photo- 
graphed at short intervals. Sonnsjo, B. (Dept. 
Exp. Ophthalmol., General Hosp., S-214 01 
Malmo, Sweden). Acta Ophthalmol. 64:263, 
1986. 


Two patients with disk hemorrhages were 
repeatedly photographed at one- to two-week 
intervals over a period of two years in the first 
patient and over a six-month period in the 
second patient. The authors noted that hemor- 
rhages appeared again and again at the same 
place over a long period, which may give the 
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false impression of one slowly resorbing hem- 
orrhage. There appeared to be multiple recur- 
rences. The blood seems to propagate peripher- 
ally along the nerve fibers and after absorption 
of the hemorrhage on the disk, the hemorrhage 
may remain only outside the disk, thus giving 
the impression of a completely extrapapillary 
hemorrhage. (3 figures, 6 references)—David 
Shoch 


Adverse reactions to fluorescein angiography. 
Karhunen, U., Raitta, C., and Kala, R. (Helsinki 
Univ. Central Hosp., Toolo, SF-00260, Helsinki, 
Finland). Acta Ophthalmol. 64:282, 1986. 


The authors reviewed 9,909 fluorescein 
angiographies performed over a nine-year peri- 
od. The most common complication was nau- 
sea occurring in 4.6% of the patients. Vomiting 
occurred in 1.3%. Allergic skin manifestations 
occurred in 48 patients. Nine patients devel- 
oped chest pain, and three of them went on to 
myocardial infarction. Sixteen patients col- 
lapsed during the procedure. Patients at risk 
appear to be those with a history of collapse 
during previous medical procedures and pa- 
tients with a history of allergy, myocardial 
infarction, or angina pectoris. (3 tables, 9 
references)—David Shoch 


Brain Development 
Syndrome of septo-optic-pituitary dysplasia. 
The clinical spectrum. Morishima, A., and 
Aranoff, G. S. (Dept. Pediatr., College of Physi- 
cans and Surgeons, Columbia Univ., 630 W. 168th 
St., New York, NY 10032). Brain Dev. 8:233, 1986. 


This syndrome is characterized by optic 
nerve hypoplasia, abnormalities of midline 
brain structures, and congenital hypothalamic- 
pituitary insufficiency. The authors reviewed 
four cases in infants to illustrate the variable 
manifestations of this syndrome and combined 
this with their review of the literature to devel- 
op a set of statistics. In total they described 192 
patients with bilateral optic nerve hypoplasia. 
Of these 178 had radiographic imaging of the 
brain and 60% of these 178 were found to have 
structural abnormalities. Another 145 patients 
were examined for pituitary function and of 
these 62% had evidence of insufficiency. Ap- 
proximately 30% of the fully examined patients 
had all three components of the syndrome. The 
authors concluded that any patient who shows 


one of the three characteristics should have a 
complete examination for the other two parts of 
the syndrome. (3 figures, 2 tables, 26 refer- 
ences)—David Shoch 


British Journal of Ophthalmology 


Pseudoepiphora from cerebrospinal fluid leak. 
Case report. Dryden, R.M., and Wulc, A. E. 
(601 N. Wilmont Rd., Suite 58, Tucson, AZ 
85711). Br. J. Ophthalmol. 70:570, 1986. 


A 4-year-old child suffered a naso-orbital in- 
jury and developed obstruction of the nasolac- 
rimal duct. This was treated with a dacryo- 
cystorhinostomy but the tearing persisted and 
later meningitis developed. Computed tomog- 
raphy demonstrated a traumatic encephalocele 
of the posterior superior orbital roof. The fluid 
in both eyes was then tested with reagent strips 
and a much higher glucose level was obtained 
on the side of the suspected leak of cerebrospi- 
nal fluid. A neurosurgical repair was per- 
formed. In the tearing patient with a naso- 
orbital fracture the possibility of chronic 
cerebrospinal fluid leak should be considered. 
(2 figures, 33 references)—David Shoch 


Treatment and visual prognosis in Behcet’s dis- 
ease. Benezra, D., and Cohen, E. (Dept. Oph- 
thalmol., Hadassah Univ. Hosp., P.O. Box 
12000, 91220 Jerusalem, Israel). Br. J. Ophthal- 
mol. 70:589, 1986. 


The authors have followed up 49 patients 
with Behcet’s disease, 36 of whom were men 
and 13 women. Regardless of whether the ini- 
tial findings were in the anterior or posterior 
segment, both portions of the eye were in- 
volved in two years. Sterile hypopyon was 
recorded in 17 of the patients during the course 
of the follow-up and in three of the patients 
hypopyon was the initial symptom. All patients 
responded initially to treatment with cortico- 
steroids but 42 required a course of treatment 
with cytotoxic-immunosuppressive drugs for 
various lengths of time. It is not clear whether 
these modes of treatment had any dramatic 
effect on the visual prognosis since, despite 
intensive treatment, loss of useful visual acuity 
occurred in 74% of the eyes six to ten years after 
the start of ocular symptoms. (3 tables, 27 
references)—David Shoch 
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Diabetologia 


Cigarette-smoking as a risk factor for macro- 
proteinuria and proliferative retinopathy in 
Type 1 (insulin-dependent) diabetes. 
Muhlhauser, l., Sawicki, P. and Berger, M. 
(Medizinisch Klinik der Universitat Dusseldorf, Abet- 
ilung fur Stoffwechselkrankheiten und Ernahrung 
Moorenstrasse 5, D-4000 Dusseldorf Federal 
Republic of Germany). Diabetologia 29:500, 
1986. 


Two groups of 192 patients each were 
matched for sex, duration of diabetes, and age. 
The major difference was that the patients in 
Group 1 were cigarette smokers and those in 
Group 2 were not. Macroproteinuria was found 
in 19.3% of the smokers and in 8.3% of the 
nonsmokers (P<.001). Proliferative retinopa- 
thy was present in 12.5% of the smokers and 
6.8% of the nonsmoking patients (P<.025). 
Glycosylated hemoglobin values and the preva- 
lence of hypertension were similar in the two 
groups. Thus, cigarette smoking appears to be 
a risk factor for the progression of incipient to 
overt nephropathy and of background to prolif- 
erative retinopathy in Type 1 diabetes. (1 table, 
10 references)—David Shoch 


Journal of the American Medical 
Association 


Acute ischemic retinopathy due to gentamicin 
injection. Schatz, H., and McDonald, H. R. (San 
Francisco). J.A.M.A. 256:1725, 1986. 


Gentamicin solutions are injected into the eye 
at surgery under two conditions. The first is 
that the surgeon inadvertently injects gentami- 
cin solution instead of balanced salt solution in 
order to restore the volume or the depth of the 
anterior chamber. A second accident occurs 
when a solution made up for subconjunctival 
injection at the end of the procedure as prophy- 
laxis against endophthalmitis is inadvertently 
given into the eye rather than subconjunc- 
tivally. The authors showed that the result of 
inadvertent intraocular injection is a marked 
ischemia of the retina resulting in large areas of 
nonperfusion. They suggested that antibiotic 
solutions be drawn up into a syringe only im- 
mediately before use and only into a properly 
labelled syringe. (1 figure, 4 references)—David 
Shoch 


Journal of Infection 


Candida endophthalmitis. A complication of 
prolonged intravenous therapy and antibiotic 
treatment. Graham, E., Chignell, A. H., and 
Eykyn, S. (Medical Eye Unit, St. Thomas's 
Hosp., London SEL 7EH, England). J. Infect. 
13:167, 1986. 


The authors review the course of Candida 
endophthalmitis in four patients, three of 
whom received prolonged intravenous therapy 
as well as multiple and varied courses of antibi- 
otics for other problems. One patient was an 
intravenous drug abuser. The various drugs 
available for the treatment of Candida endoph- 
thalmitis are discussed and the authors believe 
that the best regimen is a combination of flucyt- 
osine that readily penetrates the eye accompa- 
nied by ketoconazole, which is well absorbed in 
the alimentary tract and has good ocular pene- 
tration. However, the use of these drugs alone 
is insufficient and the authors strongly recom- 
mend a vitrectomy early both for diagnostic 
purposes and to reduce the size of the fungal 
colony. They do not believe that intraocular 
instillation of antifungal agents at the time of 
surgery is of any benefit. Their regimen result- 
ed in visual acuity improving dramatically in 
two of the five affected eyes. The other three 
remained at 20/200 or less. (1 figure, 2 tables, 12 
references)—David Shoch 


Journal of the Royal Society of 
Medicine 


Incidence of conjunctival colonization by bac- 
teria capable of causing postoperative en- 
dophthalmitis. Walker, C.B., and Claoue, 
C. M. P. (Southhampton Eye Hosp., South- 
hampton, SO9 3XW England). J. R. Soc. Med. 
79:520, 1986. 


On the day before surgery the inferior con- 
junctival cul-de-sacs of 100 patients scheduled 
for intraocular surgery were cultured. Appar- 
ently the patients did not have preoperative 
antibiotics of any kind, either topically or sys- 
temically. In 74% of the cultures, bacteria capa- 
ble of causing endophthalmitis were present. 
Of the 74%, 61% of the swabs produced Staphy- 
lococcus epidermidis, which correlates with re- 
cent reports that this has become the most 
common cause of postoperative endophthalmi- 
tis. A study was also done of the patency of the 
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nasolacrimal system and no correlation was 
found between stagnation or occlusion of the 
system and the incidence of positive cultures. 
(1 table, 14 references)—David Shoch 


Nature 


A human DNA segment with properties of the 
gene that predisposes to retinoblastoma and 
osteosarcoma. Friend, S.H., Bernards, R., 
Rogelj, S., Weinberg, R. A., Rapaport, J. M., 
Albert, D. M., and Dryja, T. P. (Whitehead Inst. 
for Biomedical Res., Cambridge, MA 02142). 
Nature 323:643, 1986. 


Retinoblastoma may be sporadic or autoso- 
mally inherited. It has been postulated that in 
the inheritable form one of the alleles is already 
mutated or nonfunctional. A second event then 
inactivates the homologous locus in the unaf- 
fected chromosome and this generates the 
tumor. In sporadic cases both alleles would 
have to be inactivated by two separate events. 
The locus for this event has now been estab- 
lished on band q* on the long arm of chromo- 
some 13. It has been given the name Rb. The 
authors have taken the genetic investigation 
further and by using a standard recombinant 
DNA technology they have located a coding 
sequence at the q* region of chromosome 13 
that is probably the Rb locus. Of a collection of 
40 retinoblastomas, eight osteosarcomas, and 
two undifferentiated tumors originating in reti- 
noblastoma patients 30% showed some struc- 
tural abnormalities in their DNA. It seems like- 
ly that homozygosity or hemizygosity of 
recessive mutations is responsible for other 
tumors such as Wilms’ tumor, rhabdomyosar- 
coma, and hereditary renal carcinoma. (5 fig- 
ures, 40 references)—David Shoch 


Science 


Identification of specific transducin alpha 
subunits in retinal rod and cone photorecep- 
tors. Lerea, C. L., Somer, D. E., Hurley, J. B., 
Klock, |. B., and Bunt-Milam, A. H. (Dept. Bio- 
chem. and Howard Hughes Med. Inst., SL-15 
University of Washington, Seattle, WA 98195). 
Science 234:77, 1986. 


Great strides have been made in understand- 
ing the mechanism of phototransduction in 
retinal rod photoreceptor cells. Apparently 
light photolyzes rhodopsin and stimulates gua- 


nosine 3’, 5’-monophosphate (cyclic GMP) hy- 
drolysis. Ultimately there is hyperpolerization 
of the rod outer segment plasma membrane. 
The rhodopsin is coupled to cyclic GMP metab- 
olism through transducin, a guanosine 5’- 
triphosphate-binding protein. The nature of 
the transducin is well established but the au- 
thors found a previously unidentified polypep- 
tide with an amino acid sequence that is 78% 
identical to the sequence of rod outer segment 
transducin. This polypeptide is expressed in 
cones but not in rods of the bovine retina. One 
can therefore conclude that the mechanism of 
photolysis in cones is structurally related to the 
mechanism in rods but there is a significantly 
different form of transducin involved. (5 fig- 
ures, 28 references)—David Shoch 


Transplantation Proceedings 


Remission-maintaining effect of cyclosporine 
in endocrine ophthalmopathy. Kahaly, G., 
Schrezenmeir, J., Schweikert, B., Muller, W., 
Krause, U., and Beyer, J. (Dept. Int. Med., Univ. 
Hosp., Mainz, Federal Republic of Germany). 
Transplant. Proc. 18:844, 1986. 


Endocrine ophthalmopathy is the result of an 
autoimmune process leading to inflammatory 
swelling of the ocular muscles. The authors 
assigned 40 patients with endocrine ophthal- 
mopathy to two groups. One group was treated 
with large doses of glucocorticoids and the 
second group with a combination of glucocorti- 
coids and cyclosporine. The corticosteroids 
were given in dosages of 50 mg/day for those 
with mild disease and 100 mg/day for those in 
stage 4 and stage 5 in the Werner classification. 
The second group also received cyclosporine in 
a dose of 5 to 7.5 mg/day to achieve a therapeu- 
tic blood level with values of 300 to 700 ng/mL. 
The recording of results was performed by 
physicians who were not aware of the nature of 
the medication being administered. In general, 
the patients given combined therapy did much 
better. In the group given corticosteroids only 
there was a recurrence in eight patients in the 
first six months. In the group receiving both 
corticosteroids and cyclosporine there was only 
one recurrence at the end of nine months. 
There were two withdrawals in both groups 
because of side effects. Thus far there has been 
no rebound noted after stopping the cyclo- 
sporine therapy. (4 references)—David Shoch 
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Congress of the European Committee for 
Therapeutic Research: Trends in European 
Multiple Sclerosis Research 


The European Committee for Therapeutic Re- 
search in Multiple Sclerosis will hold a confer- 
ence, Trends in European Multiple Sclerosis 
Research, Sept. 3-5, 1987, in Lyon, France. For 
further information, write Dr. C. Confavruex, 
Hopital Neurologique, 59 boulevard Pinel, 
69003, Lyon, France. 


The Saudi Ophthalmological Society: First 
Annual Eye Symposium 


The Saudi Ophthalmological Society and El 
Maghraby Specialist Hospital will sponsor its 
first annual eye symposium, Recent Advances 
Anterior Segment Surgery 87, Feb. 24-26, 1987, 
in Jeddah, Saudi Arabia. For further informa- 
tion, write Dr. W. Nashed, El Maghraby Spe- 
cialist Hospital, P.O. Box 7344, Jeddah 21462, 
Saudi Arabia. 


Turkish Ophthalmological Society: First 
National Congress 


The First National Turkish Congress on Med- 
ical Contact Lenses will be held May 21-23, 
1987, in Istanbul, Turkey. For further informa- 
tion, write Congress Bureau, VIP Tourism Piri- 
nccioglu Inc., Cumhuriyet Cad. No: 269/2, Har- 
biye, Istanbul, Turkey. 


Blind Childrens Center: The Visually 
Impaired Child: Medical Developmental and 
Ethical Issues 


The Blind Childrens Center and the Chil- 
drens Hospital of Los Angeles will hold a sym- 
posium, The Visually Impaired Child: Medical 
Developmental and Ethical Issues, March 6 and 
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7, 1987, in Los Angeles, California. For further 
information, write Patsy Rahn, Symposium Co- 
ordinator, Blind Childrens Center, 4129 Mara- 
thon St., P.O. Box 29159, Los Angeles, CA 
90029. 


University of California, Los Angeles: 
Eighteenth Jules Stein Lecture 


The University of California, Los Angeles, 
will present the Eighteenth Jules Stein Lecture, 
April 10, 1987. Torsten Wiesel will be the speak- 
er. The annual postgraduate seminar will be 
held April 10 and 11, 1987, in Los Angeles, 
California. For further information, write 
Wrennie Murphy, Director of Academic Pro- 
grams, Jules Stein Eye Institute, UCLA School 
of Medicine, Los Angeles, CA 90024. 


Duke University Medical Center: Advanced 
Vitreous Surgery Course V 


Duke University Medical Center will hold the 
Advanced Vitreous Surgery Course V, April 
9-11, 1987, in Durham, North Carolina. For 
further information, write Ms. Carol Vilas, Pro- 
gram Coordinator, Duke Eye Center, Box 3802, 
Durham, NC 27710. 


Howard University Hospital: Glaucoma 
Symposium 


The Howard University Hospital Division of 
Ophthalmology, will sponsor a glaucoma sym- 
posium, March 13 and 14, 1987, in St. Croix, 
U.S. Virgin Islands. For further information, 
write Valencia Stringfellow, Division of Oph- 
thalmology, Howard University Hospital, 2041 
Georgia Ave., N.W., Washington, DC 20060. 


National Eye Institute: Clinical Vision 
Research: Epidemiologic and Biostatistical 
Approaches 


The National Eye Institute will present its 
Eighth Annual Course, Clinical Vision Re- 
search: Epidemiologic and Biostatistical Ap- 
proaches, April 29-May 1, 1987, in Sarasota, 
Florida. For further information, write Cather- 
ine M. Beinhauer, Conference Management 
Associates, Inc., 127 Brook Hollow, Hanover, 
NH 03755. 
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New York Hospital Cornell Medical Center: 
Annual Alumni Meeting 


The Department of Ophthalmology of New 
York Hospital Cornell Medical Center will hold 
its annual alumni meeting, May 14 and 15, 
1987, in New York City. For further informa- 
tion, write Phyllis I. Zodl, Administrative As- 
sistant, New York Hospital-Cornell Medical 
Center, 525 E. 68th St., New York, NY 10021. 


University of Pittsburgh: Update Course in 
Glaucoma Therapy 


The University of Pittsburgh will hold an 
Update Course in Glaucoma Therapy, Feb. 6 
and 7, 1987, in Pittsburgh, Pennsylvania. For 
further information, write University of Pitts- 
burgh, Department of Ophthalmology, Eye 
and Ear Hospital, 230 Lothrop St., Pittsburgh, 
PA 15213. 


University of Rochester: Annual 
Ophthalmology Conference 


The Department of Ophthalmology of the 
University of Rochester will hold the Annual 
Ophthalmology Conference, April 10 and 11, 
1987, in Rochester, New York. For further infor- 
mation, write University of Rochester Medical 
Center, Office of Continuing Professional Edu- 
cation, 601 Elmwood Ave., Box 677, Rochester, 
NY 14642. 


The Eye Research Institute of Retina 
Foundation: 16th Annual Course in 
Practical Aspects of Photocoagulation 


The Eye Research Institute of Retina Founda- 
tion will hold the 16th Annual Course in Practi- 
cal Aspects of Photocoagulation, March 19-21, 
1987, in Boston, Massachusetts. For further 
information, write J. Wallace McMeel, M.D., 
100 Charles River Plaza, Attn: Ms. J. Cerone, 
Boston, MA 02114. 


University of Southern California: 
Strabismus Surgery 


The University of Southern California will 
hold a course, Strabismus Surgery: Adjustable 
Suture Techniques, Feb. 6, 1987, in Los Ange- 
les, California. For further information, write 
Beverly O’Brien, Coordinator, Continuing 
Medical Education, Estelle Doheny Eye Foun- 
dation, 1355 San Pablo St., Los Angeles, CA 
90033. 


Stanford University Medical Center: Basic 
Science Course in Ophthalmology 


Stanford Medical Center will sponsor a Basic 
Science Course in Ophthalmology, July 1—-Sept. 
4, 1987, in Stanford, California. For further 
information, write J. W. Bettman, M.D., Divi- 
sion of Ophthalmology, A-157, Stanford Medi- 
cal Center, Stanford, CA 94305. 


Medical University of South Carolina: 
Laserama 1987 


The Medical University of South Carolina 
will hold a meeting, Laserama 1987, March 6 
and 7, 1987, in Kiawah Island, South Carolina. 
For further information, write Medical Univer- 
sity of South.Carolina, Medical University Con- 
ference Center, 171 Ashley Ave., Charleston, 
SC 29425. 


University of Tennessee: Sixteenth Annual 
Residents Alumni Day 


The University of Tennessee, Memphis will 
hold the Sixteenth Annual Residents Alumni 
Day, March 27, 1987, in Memphis, Tennessee. 
For further information, write Roger L. Hiatt, 
M.D., University of Tennessee, the Health Sci- 
ence Center, 956 Court Ave., Memphis, IN 
38163. 


University of Tennessee: Memphis Eye 
Convention 


The University of Tennessee and the Mem- 
phis Society of Ophthalmology, will sponsor 
the Memphis Eye Convention, March 28 and 
29, 1987, in Memphis, Tennessee. For further 
information, write Thomas C. Gettelfinger, 
M.D.,, Director, Memphis Eye Convention, 
6485 Poplar Ave., Memphis, TN 38119. 


White Memorial Medical Center: Ophthalmic 
Plastic Surgery 


White Memorial Medical Center will hold a 
one-day symposium, Ophthalmic Plastic Sur- 
gery, April 12, 1987, in Los Angeles, California. 
For further information, write Howard Conn, 
M.D., Director, Ophthalmic Plastic Surgery, 
White Memorial Medical Center, 414 N. Boyle 
Ave., Los Angeles, CA 90033. 


Wills Eye Hospital: Twelfth Annual 
Ophthalmology Review Course 


Wills Eye Hospital will hold the Twelfth An- 
nual Ophthalmology Review Course, April 
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5-9, 1987, in Philadelphia, Pennsylvania. The 
tuition fee is $500 for practicing physicians and 
$250 for residents and fellows. For further in- 
formation, write Ms. Lucia M. Manes, Depart- 
ment of Continuing Education, Wills Eye Hos- 
pital, 9th and Walnut Sts., Philadelphia, PA 
19107. 


National Society to Prevent Blindness: 1987 
Wellcome Research Fellowship in 
Ophthalmology 


The National Society to Prevent Blindness 
will administer a Wellcome Research Fellow- 
ship in Ophthalmology, July 1, 1987. Spon- 
sored by the Burroughs Wellcome Fund, the 
fellowship is aimed at providing research train- 
ing in a basic science related to ophthalmology 
to a physician who has completed a residency 
in ophthalmology. It provides an annual sti- 
pend of $18,000 and $2,000 for laboratory ex- 
penses and travel incidental to fellowship 
training, with an optional second-year exten- 
sion. 

The deadline for applications is May 1, 1987. 
Applications should be sent to the National 
Society to Prevent Blindness, 79 Madison Ave., 
New York, NY 10016; Attention: Research Com- 
mittee. 


Fight for Sight, Inc.: Awards Program, 
1986-1987 


Fight for Sight, Inc., announces that 11 
grants-in-aid, 13 postdoctoral research fellow- 
ships, and continued support for four Chil- 
dren’s Eye Clinics have been approved for 
1986-1987 by the Fight for Sight Research 
Award Program, administered by the Associa- 
tion for Research in Vision and Ophthal- 
mology. 


Grants-in-Aid 

Michael H. Chaitin, Ph.D., Dept. of Ophthal- 
mology, University of Miami, Miami, Florida: 
“Immunolocalization of Actin in Developing 
Photoreceptors from Normal and rds Mice” (in 
memory of Silas Adelsheim, former Chairman 
of the Board of Fight for Sight, Inc.), $9,000. 

John R. Cotter, Ph.D., Dept. of Anatomical 
Sciences, State University of New York, Buffa- 
lo, New York: ‘“‘Photoreceptor Function in the 
Dystrophic Rat Retina,’’ $8,000. 

Sandra M. Fraley, Ph.D., Dept. of Ophthal- 
mology, New York Medical College, Valhalla, 


New York: “Control of Dendritic Elaboration in 
Developing Retinal Ganglion Cells,” $9,000. 

Stuart A. Lipton, M.D., Dept. of Neurology, 
Harvard University, Boston, Massachusetts: 
“Thy-l Receptors and Neurite Regeneration by 
Retinal Ganglion Cells,” $% 000. 

Kenneth O. Long, Ph.D., Dept. of Ophthal- 
mology, Scheie Eye Institute, Philadelphia, 
Pennsylvania: ‘‘Immunocytochemical Studies 
in Hereditary Visual Cell Degenerative Disor- 
ders,” $7,100. 

William J. O’Brien, Ph.D., Dept. of Ophthal- 
mology, Medical College of Wisconsin, Mil- 
waukee, Wisconsin: ‘‘A New Form of Therapy 
for the Treatment of Herpesvirus Induced Cor- 
neal Stromal Disease,” $7,500. 

Donald G. Puro, M.D., Dept. of Ophthalmol- 
ogy, University of Miami, Miami, Florida: “A 
Biophysical Approach to Proliferative Vitreo- 
retinopathy,” $8,000. 

Ray Kunal, Ph.D., Dept. of Ophthalmology, 
Scheie Eye Institute, Philadelphia, Pennsylva- 
nia: “Role of the Neutral Proteinase in Lens 
Protein Metabolism in Relation to Catarac- 
togeneis,’’ $9,000. 

Lionel Resnick, M.D., Dept. of Dermatology, 
Mt. Sinai Medical Center, Miami, Florida: 
“Studies Utilizing Immunofluorescence Assays 
and in situ Hybridization for Detection of 
HTLV-III in Eye Tissues,” $9,000. 

Walter H. Stern, M.D., Dept. of Ophthalmol- 
ogy, University of California, San Francisco, 
California: “Tissue Culture of Retinal Pigment 
Epithelium and Implantation into the Subreti- 
nal Space,” $9,000. 

Charles E. Thirkill, Ph.D., Dept. of Ophthal- 
mology, University of California, Davis, Cali- 
fornia: “Collagen Hypersensitivity in Ocular 
Inflammation,” $9,000. 


Postdoctoral Research Fellowship Awards 
1986-1987 

Steven A. Dingeldein, M.D., Dept. of Oph- 
thalmology, Louisiana State University, New 
Orleans, Louisiana (Herbert E. Kaufman, 
M.D., sponsor): ‘‘Computer Assisted Corneal 
Topographical Analysis in Epikeratophakia and 
Radial Keratotomy,’’ $12,000. 

William M. Goodman, M.D., Dept. of Oph- 
thalmology, Eye and Ear Institute, Pittsburgh, 
Pennsylvania (Nirmala SundarRaj, Ph.D., 
sponsor): “‘Immunohistochemical Analysis of 
Rabbit and Human Corneal Stromal Healing 
after Radial Keratotomy,’’ $12,000. 

Gregory K. Harmon, M.D., Dept. of Oph- 


130 AMERICAN JOURNAL OF OPHTHALMOLOGY 


thalmology, Cornell University Medical Col- 
lege, New York, New York (Michael E. Yab- 
lonski, M.D., sponsor): “Effects of Cold and 
Oxygen on Intraocular Pressure and Aqueous 
Humor Dynamics in Humans,” $7,500. 

Mieko Hayashi, M.D., Dept. of Ophthalmol- 
ogy, Columbia University, New York, New 
York (Laszlo Z. Bito, Ph.D., sponsor): ‘“Mecha- 
nism of Ocular Pressure Lowering Effect of 
Prostaglandins and Their Derivatives,” 
$12,000. 

Aviran, Itzhaki, D.Sc., School of Optometry, 
University of California, Berkeley, California 
(Jay M. Enoch, Ph.D., sponsor): “Noninvasive 
Tests of Vision Applied to Clinical Problems,” 
$12,000. 

Zoi Kapoula, Ph.D., Dept. of Ophthalmolo- 
gy, Johns Hopkins University, Baltimore, 
Maryland (David A. Robinson, Ph.D., spon- 
sor): ‘‘Saccadic Repair Mechanisms in Normal 
Humans,” $12,000. 

Leah Levi, M.D., Dept. of Ophthalmology, 
Johns Hopkins University, Baltimore, Mary- 
land (Neil R. Miller, M.D., sponsor): “Ocular 
Motor Performance in Strabismic and Depriva- 
tion Amblyopia,” $12,000. 

Jose Morales, M.D., Dept. of Ophthalmolo- 
gy, New York Eye and Ear Infirmary, New 
York, New York (Robert Ritch, M.D., sponsor): 
“Early Clinical Diagnosis of Pseudoexfoliation 
Syndrome,” $7,500. 

Kathryn M. Murphy, Ph.D., School of Op- 
tometry, University of California, Berkeley, 
California (Richard C. Van Sluyters, Ph.D., 
sponsor): “Investigation of Changes in the In- 
puts to the Visual Cortex Following Reverse 
Occlusion” (in tribute to the Memory of Her- 
man M. Burian, M.D.), $12,000. 

Ann M. Pawlowski, M.D., Dept. of Ophthal- 
mic Pharmacology, Eye Research Institute of 
Retina Foundation, Boston, Massachusetts 
(Stephen P. Bartels, Ph.D., sponsor): “Adren- 
ergic Regulation of Aqueous Humor Forma- 
tion,” $3,000. 

Emilie M. H. Sabbaga, M.D., Cornea Unit, 
Eye Research Institute of Retina Foundation, 
Boston, Massachusetts (Deborah P. Langston, 
M.D., sponsor): “Molecular Analysis of Herpes 
Simplex Virus Following Stromal Keratitis” 
(funded by a grant from the Hearst Founda- 
tion), $12,000. 
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John A. Seedor, M.D., Dept. of Ophthalmol- 
ogy, Emory University, Atlanta, Georgia (R. 
Doyle Stulting, M.D., sponsor): “Comparative 
Replication of HSV-1 in Human Keratocytes 
and Fibroblasts,” $12,000. 

Scott M. Spector, M.D., Dept. of Ophthal- 
mology, Scheie Eye Institute, Philadelphia, 
Pennsylvania (Theodore Krupin, M.D., spon- 
sor): “Optic Nerve Topography and Visual 
Field Changes Following Glaucoma Control,” 
$12,000. 


Children’s Eye Clinics 

The Board of Directors of the organization 
approved renewal support in relatively modest 
amounts to the following Fight for Sight Chil- 
dren’s Eye Clinics: 

Columbia-Presbyterian Medical Center, New 
York, New York (Howard M. Eggers, M.D., 
director), $3,000; Eye Institute of New Jersey, 
Newark, New Jersey (Anthony R. Caputo, 
M.D., director), $4,000; Children’s Hospital of 
the University of Pittsburgh, Pittsburgh, 
Pennslyvania (David Hiles, M.D., director), 
$3,000; Wills Eye Hospital, Philadelphia, Penn- 
sylvania (Joseph Calhoun, M.D., director), 
$6,955; Wills Eye Hospital, Philadelphia, Penn- 
sylvania (Joseph Calhoun, M.D., director), a 
grant from the Fight for Sight of Greater Phila- 
delphia, $25,000. 


Personals 


Frank W. Newell 


Frank W. Newell, editor and publisher of THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY, re- 
ceived the Derrick Vail Medal of the Interna- 
tional Eye Foundation. Derrick Vail edited THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY from 
1940 to 1965. 


Edward W. D. Norton 


Edward W. D. Norton, professor and Chair- 
man of the Department of Ophthalmology, 
University of Miami School of Medicine, re- 
ceived the Derrick Vail Award of the Illinois 
Society for the Prevention of Blindness on Nov. 
18, 1986. Derrick Vail served as vice president 
of the Society for 29 years. 


Preservative- 


POLYSPORIN 


polymyxin B-bacitracin) 


OPHTHALMIC OINTMENT tei OPHTHALMIC OINTMENT tei 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
85 POP 1 





|] Broad spectrum 
antimicrobial coverage 


E] Neomycin-free 
and preservative-free 


Bir P Pisun Rae et 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 

be taken if this occurs. DOSAGE AND 

ADMINISTRATION: Apply the ointment Burroughs Wellcome Co. 

every 3 or 4 hours, depending on the sever- 3030 Cornwallis Road 

ity of the infection. HOW SUPPLIED: Tube Wellcome! Research Triangle Park, NC 27709 
of 1/8 oz. with ophthalmic tip. 
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THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. —- Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, Il, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


Limited Registration 


January 22, 23 & 24, 1987 
Diagnostic Ophthalmic Ultrasound 
Course: 

Standardized Echography Method 


Course Director 
Ronald L. Green, M.D. 


Special Guest Speaker 
Karl C. Ossoinig, M.D. 


Faculty 

Sandy Frazier Byrne 
Miriam Cano, M.D. 
Steve E. Feldon, M.D. 
Roger Harrie, M.D. 
Kenneth J. Hoffer, M.D. 
Barry Kerman, M.D. 
Peter E. Liggett, M.D. 
J. John Shammas, M.D. 


Accreditation: 

18 hours AMA/CMA 

18 hours JCAHPO (application 
submitted) 

Fee: 


$350 Practicing Ophthalmologists 
$175 Residents and Technicians 


(919) 684-6743 


Estelle Doheny Eye Foundation 
and 

University of Southern California 

Department of Ophthalmology 


JANUARY / FEBRUARY, 1987 
CONTINUING MEDICAL 
EDUCATION PROGRAMS 


February 6, 1987 
Strabismus Surgery: 
Adjustable Suture Techniques 
Course Director 

Kenneth W. Wright, M.D. 
Accreditation: 

7 hours AMA/CMA 


Fee: 
$300 


Ophthalmic Medical Assistant 
Programs 


January 28, 1987 

Screening Evaluation 

Course Directors 

A. Frances Walonker, C.O., C.O.M.T. 
Beth Quillen-Thomas, C.O.M.T. 
Accreditation: Fee: 
31⁄2 hours JCAHPO (application $50.00 
submitted] 


Registration Fee $450 


February 25, 1987 
Refraction Techniques 


A. Frances Walonker, C.O., C.O.M.T. 
Beth Quillen-Thomas, C.O.M.T. 


Accreditation: 
31⁄2 hours JCAHPO (application 
Submitted) 


Fee: 
$50.00 


Location for all Courses: 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 

Los Angeles, California 90033 


Information: 

Beverly O’Brien, Coordinator 
Continuing Medical Education 
Estelle Doheny Eye Foundation 
1355 San Pablo Street 

Los Angeles, California 90033 
(213) 224-7917 








THE AMERICAN SOCIETY OF CATARACT AND REFRACTIVE 
SURGERY (ASCRS) 


and 
THE AMERICAN SOCIETY OF OPHTHALMIC 
ADMINISTRATORS (ASOA) 


(A Division of ASCRS) 


PRESENTS 


THE SYMPOSIUM ON CATARACT, IOL AND 


REFRACTIVE SURGERY 
April 6, 7, 8, 9 and 10, 1987 
Marriott's Orlando World Center 
in the Magical Kingdom of 
Orlando, Florida 


° Doctors update skills through: 
— Over 12 Symposia and 100 paper presentations 
— Hands-on Wet Labs for Radial Keratotomy and Epikeratophakia 
— Over 40 courses with individualized instruction 
— 4th Annual Film Festival and Awards 
— Exhibits displaying the latest in ophthalmic technology, services and supplies 


° Nurses and Technicians Program 
— Presentations and courses in subjects such as postoperative visual acuity, automated 
perimetry, practical refraction, refractive surgery and updates on laser technology. 


° ASOA Program 
— Key speakers from the Health Care Financing Administration and the Department of Labor 
— Round table discussions by and for administrators on HMOs, PPOs and reimbursement 
tips. 


PLUS: 


° Family Oriented Activities and Services 
— Child Care Services with programs designed for ages 3-15 
— Sporting Events (golf, tennis, mini marathons) 
— Disney World Epcot Center, Magical Kingdom and much more within minutes of the hotel. 


° Five meeting days with afternoons open for recreational activities. 


Program Chairpersons 
Manus C. Kraff, M.D. — M.D’s and ASOAs Program 
Mary Jo Field, R.N. — Nurse's and Technicians Program 


Sponsored by ASCRS and ASOA 


3700 Pender Drive, Suite 108, Fairfax, VA 22030 
ASCRS (703) 591-2220 / ASOA (703) 591-2222 


REGISTRATION INFORMATION MAILED IN NOVEMBER... 
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Rowe | Performance. We offer both Zeiss and Haag- They don't. 
Streit slit lamps, dual-fiber option that can turn 
one laser into two, continuous parfocal spot 
sizes, and non self-centering micromanipulator 
for repetitive procedures without fatigue. 





Dependability. Our users have told us how In some service departments, the phone is 
satisfied they are with their lasers—perhaps ringing off the hook. 

because so few of them have had reason to 

call our service department. 


Price. We give you a full-feature laser at a They sell you a full-price laser. 
small-office laser price. 


Availability. We deliver in 1-2 weeks. They deliver in 3-4 months. 


For the full story, return the attached card or call toll-free 800-437-7400 (in CA, 415-680-2890). 


wie 
AMA RADAT OO 


biophysic medical inc. 


When Only Quality Comes First Sed 


ARGON RAYE TON oe 
CLASS iV LASTA PRODUCT 


BIOPHYSIC MEDICAL 2440 ESTAND WAY PLEASANT HILL, CA 94523-3912 800-437-7400 IN CALIFORNIA 415-680-2890 ‘TELEX 858240 BIOPHYSIC MESANA 








pectra announces 
_ its new line of generic 





All the cost savings inherent in 
generic drugs - in a product 
line assembled specifically 
for ophthalmic use. 


Other specialties have long recog- 
nized the economics of generic 
drugs. Now Spectra can offer 

the same savings to ophthal- 
mologists and other eye care 
professionals, plus: 


Spectra 

quality - 

all drugs are produced under 
good manufacturing 
practices and meet the 
highest quality standards. 


Spectra 
convenience — 
packaging and labeling 
has been carried out 
with you and your 
patients in mind. 


Spectra 

service — 

toll-free, direct dial 
ordering means immedi- 
ate response to your needs. 
Overnight delivery to 
many locations. 


SPS Nutr iSO] "Balanced Salt Solution) — 
Available in 200 and 
“N 500 ml. bottles, 
é: = 12 to the case. 


€ 
n 


am Volume discounts 
" - — ae ssp. > . 
= wA available. 
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^S i Please send information on the following: 
~~ LJ) SPS generic ophthalmic pharmaceuticals 
[ ] SPS Nutrisol (Balanced Salt Solution). 
My anticipated usage is 


Name 


Affiliation 
Address 
City State Zip 


Telephone 









Complies with all appli- 
cable FDA standards. 
Certificate of analysis 

and insurance available tc 

_ customers upon request. 


Anesthetic 

SPS Pro-Paracaine 15.0 m 
Anti-infective 

SPS Chlor-Amphenicol 7.5 m 
SPS Sulfa-Cetamide 15.0 m 


Anti-inflammatory 

SPS Dexa-Methasone 5.0 m. 
SPS Pred-Nisolone (0.125%) 5.0 m 
SPS Pred-Nisolone (1.0%) 5.0 m 


Decongestant 

SPS Naph-Azoline 15.0 m 
Diagnostic 

SPS Fluresthetic 5.0 m 

SPS Rose-Bengal 5.0 m 
Glaucomé 

SPS Pilo-Carpine (1.0%) 15.0 m 
SPS Pilo-Carpine (2.0%) 15.0 m 
SPS Pilo-Carpine (4.0%) 15.0 m 
Intraocular Irrigating Solutions 
Nutrisol 200 m 

Nutrisol 500 m 

Mydriatic Cycloplegic 

SPS Atro-Pine 5.0 m 

SPS Cyclo-Pentolate 15.0 ml 
SPS Tro-Picamide 15.0 m 
Steroid Anti-Infective 
Combinations 

SPS Pred-Sulfa 5.0 m 

SPS Hydro-Mycin 5.0 m 
Non-Prescriptior 

SPS Extra-Tears 15.0 m 





For more information including detailec 
descriptions, summary briefs, price anc 
delivery, please write or call toll free 


| 1-800-225-2578 


1-800-344-3390 


pectra ` 


Pharmaceutical Services, Inc. 


| Hanover Business Park 

| 155 Webster Street 

| Hanover, MA 02339 

| Telephone: 617-871-3391 
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performs like 


Healon 
(Sodium hyaluronate) 


Use in over 4,000,000 eyes _ 
documents its value, versatility, 
safety and efficacy. 


Routine or complex... 
every case deserves Healon’ 


*In a recent survey, 92% of ophthalmic surgeons indicated they use Healon” 
(Data on file, Pharmacia Inc). 


k 
Pharmacia 





Advancing Ophthalmology Through Innovation 





Please see following page forsummary of product information. 


Federallaw restricts this device to sale byoron 
the order of a physician. 
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Healon® (sodium hyaluronate) 


Summary of Product Information 

USES . . . . . . ` 
Healon® is indicated for use asa surgical aid in cataract extraction 
(intra- and extracapsular), IOL implantation, corneal transplant, 
glaucoma filtration and retinal attachment surgery. 


In surgical procedures in the anterior segment of the eye, instilla- 
tion of Healon® serves to maintain a deep anterior chamber 
during surgery. allowing for efficient manipulation with less 
trauma to the corneal endothelium and other surrounding tissues. 


Furthermore, its viscoelasticity helps to push back the vitreous 
face and prevent formation ofa postoperative flat chamber. 


In posterior segment surgery Healon® serves as a surgical aid to 
gently separate, maneuver and hold tissues. Healon® creates a 
clear field of vision thereby facilitating intra- and postoperative 
inspection of the retina and photocoagulation. 


CONTRAINDICATIONS 
At present there are no known contraindications to the use of 
Healon® when used as recommended. 


PRECAUTIONS 
Those normally associated with the surgical procedure béing 
performed. 


Overfilling the anterior or posterior segment of the eye with 
Healon® may cause increased intraocular pressure, glaucoma, or 
other ocular damage. 


Postoperative intraocular pressure may also be elevated as a result 
of pre-existing glaucoma, compromised outflow, and by operative 
procedures and sequelae thereto, including enzymatic zonulysis, 
absence of an iridectomy, trauma to filtration structures, and by 
blood and lenticular remnants in the anterior chamber. Since the 
exact role of these factors is difficult to predict in any individual 
case, the following precautions are recommended: 

— Don't overfill the eye chambers with Healon® (except in glau- 
coma surgery—see Application section). 

— In posterior segment procedures in aphakic diabetic patients 
special care should be exercised to avoid using large amounts of 
Healon® 

— Remove some of the Healon® by irrigation and/or aspiration at 
the close of surgery (except in glaucoma surgery—see Applica- 
tion section). 

— Carefully monitor intraocular pressure, especially during the 
immediate postoperative period. If significant rises are ob- 
served, treat with appropriate therapy. 


Care should be taken to avoid trapping air bubbles behind 
Healon® 


Because Healon® is a highly purified fraction extracted from 
avian tissues and is known to contain minute amounts of protein, 
the physician should be aware of potential risks of the type that 
can occur with the injection of any biological material. 


Because of reports of an occasional release of minute rubber 
particles, presumably formed when the diaphragm is punctured, 
the physician should be aware of this potential problem. Express a 
small amount of Healon® from the syringe prior to use, and 
carefully examine the remainder as it is injected. 


Avoid reuse of cannulas. If reuse becomes necessary. rinse cannula 
thoroughly with sterile distilled water. 


Sporadic reports have been received indicating that Healon® may 
become “cloudy” or forma slight precipitate following instillation 
into the eye. The clinical significance of these reports, ifany, is not 
known since the majority received to date do not indicate any 
harmful effects on ocular tissues. The physician should be aware 
of this phenomenon and, should it be observed. remove the cloudy 
or precipitated material by irrigation and/or aspiration. 


In vitro laboratory studies suggest that this phenomenon may be 
related to interactions with certain concomitantly administered 
ophthalmic medications. 


Use only if solution is clear. 


ADVERSE REACTIONS 

Healon® is extremely well tolerated after injection into human 
eyes. A transient rise of intraocular pressure postoperatively has 
been reported in some cases. 


In posterior segment surgery intraocular pressure rises have been 
reported in some patients, especially in aphakic diabetics, after 
injection of large amounts of Healon® 


Rarely, postoperative inflammatory reactions (iritis, hypopyon) 
as well as incidents of corneal edema and corneal decompensation 
have been reported. Their relationship to Healon® has not been 
established. 


HOW SUPPLIED 

Healon® isa sterile, nonpyrogenic, viscoelastic preparation sup- 
plied in disposable glass syringes, delivering 2.0 ml, 0.75 ml or 0.4 
ml sodium hyaluronate (10 mg/ml) dissolved in physiological so- 
dium chloride-phosphate buffer (pH 7.0-7.5). Each ml of Healon® 
contains 10 mg of sodium hyaluronate, 8.5 mg of sodium chloride, 
0.28 mg of disodium hydrogen phosphate dihydrate, 0.04 mg of 
sodium dihydrogen phosphate hydrate and q.s. water for injection. 
US.P. Healon® syringes are terminally sterilized and aseptically 
packaged. 

Refrigerated Healon® should be allowed to attain room tempera- 
ture (approximately 30 minutes) prior to use. 

For intraocular use. 

Store at 2-8°C. 

Protect from freezing. 

Protect from light. 

CAUTION 

Federal law restricts this device to sale by or on the order of a 
physician. 
MANUFACTURED BY 
Pharmacia AB 

Uppsala, Sweden 
Revised: February 1986 


Healon is covered b 
US. patent 4, 141, 973, 1979 


For: Pharmacia Inc. 
Ophthalmics Division 
Piscataway, N.J. 08854 


Pharmacia 

800 Centennial Avenue 
Piscataway, New Jersey 08854 
800-526-3610 
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HowarpD UNIVERSITY COLLEGE OF MEDICINE 
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and 


St. Croix Hospital 


2041 Georgia Avenue, N.W. 


present 


AN UPDATE ON 
GLAUCOMA 


March 13-14, 1987 
St. Croix, U.S. Virgin Islands 


Faculty Includes: 


Anthea Connell, G.C.M., M.B., Ch.B., D.O. — Barbados 
Douglas Gaasterland, M.D.— Washington, D.C. 
Kevin Greenich, M.D.—New York, N-Y. 

Carl Kupfer, M.D.—Bethesda, MD 

John Merritt, M.D.— Durham, N.C. 
Thomas Richardson, M.D.—Boston, MA 
Hugh Vaughn, M.B.B.S.— Jamaica 
David Worthen, M.D.-— Washington, D.C. 


For information, write: 
Valencia Stringfellow 
Howard University Hospital Division of Ophthalmology 


Washington, D.C. 20060 


Eduardo Alfonso, M.D., Kenneth R. Kenyon, M.D., L. David Ormerod, M.D., 


Rhoads Stevens, M.D., Michael D. Wagoner, M.D., and Daniel M. Albert, M.D. 


(202) 745-1257 
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Office Electroretinography 
in the Management of 
Diabetic Retinopathy 
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tecently an exciting report from a major eye 
‘arch center in the Midwest has shown that elec- 
‘etinographic oscillatory potentials can help 
itify proliferative diabetic retinopathy patients 
) will go on to develop high risk characteristics. 
s study strengthens the conclusions of an earlier 
jy from Denmark on electroretinographic 
latory potentials in juvenile diabetics, and il- 
rates that the oscillatory potentials of the elec- 
‘etinogram can be of great import in the clinical 
nagement of diabetic retinopathy. Periodic 
low-up measures of electroretinographic 
illatory potentials can aid in the recognition of 
betic patients who are at a high risk of develop- 

vision threatening complications of laser- 
atable, proliferative diabetic retinopathy. 





Today, you can easily record and interpret elec- 
troretinographic oscillatory potentials in your 
private practice. Record the electroretinogram, as 
well as the electro-oculogram, and the visual evoked 
cortical potential, using your IBM/PC, or your 
IBM-compatable, personal computer with the af- 
fordable, easy to use EPIC-1000, ophthalmic elec- 
trophysiology system from LKC. 


Oscillatory potentials 


The electroretinogram [ERG] is an electrical 
potential generated by the retina in response to a 
flash of light and recorded from the cornea using a 
contact lens electrode. For very bright flashes, 





small, fast oscillations can be seen superimposed on 
the larger and slower b-wave of the ERG. These 
oscillations, or oscillatory potentials, are generated 
by inner retinal neurons. Oscillatory potentials are 
very sensitive to anoxia and to disruptions in retinal 
circulation. In order to better see the oscillatory 
potentials, the ERG can be electronically filtered to 
remove the a-wave and b-wave. Electronic filtering 
and a “‘bright-flash’’ source are important features 
of the EPIC-1000, ophthalmic electrophysiology 
system. Thoughtful design and friendly software 
make the EPIC the right choice for recording 
oscillatory potentials. 


ORE Systems, Inc. 
\ 


For more information and practice management details on office based ophthalmic electrophysiology, 


Call Our TOLL FREE number 800 638-7055. 
2 Professional Drive e Suite 222 e Gaithersburg Maryland 20879 e (301) 840-1992 e (800) 638-7055 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 


January, 1987 


Vol. 103, No. 1 


60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JOURNALdOoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O'Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author's name should be indicated on a label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 ¥2 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), + 
(dagger), š (double dagger), Š (section mark), || 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 
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Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 1 through September 4, 1987 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Presbyterian Medical Center 
University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochemistry, 
Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiogra- 
phy, Optics and Theory of Refraction, and other important shorter subjects. 


instructors include Doctors C. Beard, B. Crawford, C. Dawson, S. Day, R. Dryden, P. Egbert, A. Flach, 
D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Mannis, M. Marmor, H. Schatz, 
W. Scott, W. Spencer, and many others on the faculty of 70. 


Tuition is $1300. For further information and application forms, please write to: 


J. W. Bettman, M.D. 
Division of Ophthalmology, A-157 
Stanford Medical Center 
Stanford, California 94305 









Chair The two-day seminar will address current devel- 
Robert S. Hepler, M.D opments in the fields of neuro-ophthalmology, 
Robert D. Yee. MD neurophysiology, neuroanatomy, and neuroradiol- 


ogy. Topics to be emphasized are carotid vascular 























disorders affecting the eye, pituitary tumors, or- 


EIGHTEENTH Guest Faculty bital and eye movement disorders, and diagnostic 
S STEIN LECTURE Timothy B. Crane. M.D and interventional neuroradiology. Ample oppor- 

JULE Lihue, Hawaii tunity will be provided for questions and discus- 

Steven Feldon, M.D sion with faculty. 

Doheny Eye Institute, Los Angeles 





Torsten Wiesel, M.D. Grant B. Hieshima, M.D 


University of California, San Francisco 


Nobel Laureate Lenworth N. Johnson, M.D 


Pennsylvania State University, Hershey A reception honoring Dr. Wiesel and course 
a r Shlomo Melmed, M.D faculty will be held at the Jules Stein Eye Institute 
The Rockefeller University, New York Lehn ee | ey J 
Cedars-Sinai Medical Center, Los Angeles Friday evening April 10. 1987 


Alfredo A. Sadun, M.D 
Doheny Eye Institute, Los Angeles 


AND 











Registration Fees 
UCLA Faculty Practicing Physicians $375.00 


ANNUAL \nthony C. Arnold, M.D., Ophthalmology Residents and Technicians $190.00 


Donald P Becker, M.D., Neurosurgery 


POSTGRADUATE SEMINAR William N. Hanafee, M.D., Radiological Sciences CME Category I Credit 16 Hours 


Christian Herrman Jr. M.D.. Neurology 


Sherwin J. Isenberg, M.D.. Ophthalmology Wrennie Murphy 
e Howard R. Krauss, M.D., Ophthalmology Director of Academic Programs 
Advances In Neuro ophthalmology David A. Lee, M.D., Ophthalmology Jules Stein Eye Institute 











John C Mazziotta, M.D.. Neurology UCLA School of Medicine 
Los Angeles, California 90024 


Wesley S. Moore, M.D., Surgery 
(213) 825-4617 


Friday, April 10—Saturday, April 11, 1987 Arthur L. Rosenbaum, M.D., Ophthalmology 


Arnold B. Scheibel, M.D.. Anatomy 


Century Plaza Hotel, Los Angeles Norman Shorr, M.D.. Ophthalmology 


David H. Solomon, M.D., Medicine 








Gregory I. Sugimura, M.D., Ophthalmology 


David A. Suzuki, Ph.D., Ophthalmology 








LM-6 Series 
Lensmeters 








LM-6 ED external double scale 


on the prism 
compensator. 


LM-6 ES 


external single scale 





A streamlined 





appearance 
Topcon’s new LM-6 series of lensmeters and overall 
offers you a choice of scale reading sys- tooling 
tems in a line that fits your functional American-style cross line target to complement 
and economic needs. You'llnoticesome enhance lens measurement. A smoothly the instrument's 
improvements that will make your pre- engineered marking system features stability and 





cision readings smoother and simpler. wide separation smooth, positive feel. All models are 


From the LM-6 with internal single scale and fine-tipped equipped with a full vertical tilt up to 90 
to the LM-6 ES with external single scale marking. The larger degrees for contact lens work. The LM-6 
(with or without prism compensator) to lens table and series lensmeters are available in black 


the LM-6 ED external double scale, our 
new series embodies the versatility and 
value that have made Topcon a leader 
in lensmeters. 

All models feature the combined 
corona (dot) and conventional 


spring-loaded lens 
holding mechanism 
accommodates len- 
ses up to 90mm in 
diameter. There's a new soft rubber eye- 
cup and a new secure locking device 


or light gray. 

Once you've chosen which type of 
scale reading system works best for you, 
choosing the brand of lensmeter is easy. 
Because measure for measure, Topcon 
out-reads the rest. 


Any way you read it, 
the new Topcon LM-6 Series 
more than measures up. 


Su PC Ol 


A New World of Precision Optics 
65 West Century Road, Paramus, New Jersey 07652 (201) 261-9450. 





LM-6 internal single scale 
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When children are 
unresponsive to the Four Dot Test: 


BERENS 
3 CHARACTER 


TEST 


This instrument is similar to the Four Dot Test, 
except that three characters (green elephant, red 
girl, white ball) replace the four dots. Characters 
are easily identified by very young patients. Red 
and green spectacles are furnished. At optical 

and surgical suppliers. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 








AMERICAN JOURNAL OF OPHTHALMOLOGY 
SUBSCRIPTION SERVICE COUPON 





Change of 
address: 
Mail to: 
Paste or 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
tape label Subscription Correspondent 
here. Suite 1415 
Allow 435 Michigan Avenue 
for change o DOMESTIC o FOREIGN 
of address. D 1 yr. $40.00 O New O 1 yr. $ 60.00 (U.S.) O New 
O 2 yr. $75.00 O Renewal O 2 yr. $115.00 (U.S.) O Renewal 


A Attach label from 
a Current issue in 
space provided. 
Always include label 


Name (Include Degree) 


with all inquiries and Address 
correspondence 
relating to your City State Zip 


subscription. : š I 
Please check your primary professional activity: (Check one only) 


O Office-based patient care O Full-time hospital staff O Resident 
O Other (Please Specify) 
Primary Specialty 

PAYMENT MUST ACCOMPANY ORDER 


Allow 6-8 weeks for start of new subscriptions 1/87 


Announcing the Newest Developments in Ophthalmology! 





Keeping pace with the continuing progress in your field 


NEW! 
OPHTHALMIC PLASTIC AND 


RECONSTRUCTIVE SURGERY 


By Byron C. Smith, M.D.; Robert C. Della 
Rocca, M.D.; Frank A. Nesi, M.D.; and Richard 
D. Lisman, M.D.; with 105 contributors 

This exciting new reference will guide you 
to the repair and reconstruction of the struc- 
tures surrounding the eye — with restoration 
of function and preservation of vision. No 
other reference covers ophthalmic plastic 
surgery in such detail! Over 3,000 illustrations 
highlight text discussions covering the entire 
range of oculoplastic procedures. 
e describes and compares various pro- 
cedures such as exteneration, evisceration, 
CO, laser surgery, and radiation 
December, 1986. Approx. 2.502 pages in two 
volumes, 3,002 illustrations—including 60 in 
color. (4614-6) About $295.00 


New 2nd Edition! 
PERIMETRY: WITH AND 


WITHOUT AUTOMATION 


By Douglas R. Anderson, M.D. 

“Excellent for self-teaching . . . unmatched 
by any other text on the subject.’ (Survey of 
Ophthalmology, on the 1st edition) 
December, 1986. Approx.516 pages, 288 
illustrations. (0208-4) About $60.00. 


New 8th Edition! 

ADLER’S PHYSIOLOGY OF 
THE EYE, CLINICAL 
APPLICATION 


Edited by Robert A. Moses, M.D. and William 
M. Hart,Jr., M.D., Ph.D; with 20 contributors. 
Reflecting the constant research in the field, 
the new edition of this popular reference fills 
a vital role for practitioners and residents in 
ophthalmology. 
December, 1986. Approx. 708 pages, 728 
illustrations. (3564-0) About $55.00. 


NEW! 
CORNEAL SURGERY: 


Theory, Technique, and Tissue 
Edited by Frederick S. Brightbill, M.D.; with 
146 contributors. 

From the fascinating developments in radial 
keratotomy to all aspects of eye banking and 
corneal transplantation, you'll find the 
answers you need in this new reference! 
èe covers the latest kerato-refractive surgical 
procedures — including radial keratotomy, 
synthetic keratophakia, myopic keratomileusis, 
epikeratophakia, and astigmatic alterations 
e highlights text discussions with over 600 
clinical photographs, micrographs, and line 
drawings—many in color 
1986. Approx. 798 pages, 746 illustrations. 
(0981-X) $125.00 


Save time, call FREE 
1-800-345-8500, ext. 15. 


Our hotline is open 24 hours a day, 7 days a week. 


New 3rd Edition! 
STEREOSCOPIC ATLAS OF 
MACULAR DISEASES 


By J. Donald M. Gass, M.D. 

“So rich in information that one feels the 
term ‘atlas’ does not convey all this unusual 
and extraordinarily readable book 
has to offer . . . beautiful, updated and en- 
larged.” (American Journal of Ophthalmology, 
on the 2nd edition) 

e contains NEW and updated information on 
the pathophysiology of the retina and choroid 
as it relates to the principles of interpretation 
and correlation of fluorescein angiographic 
and biomicroscopic findings; bilateral diffuse 
uveal melanocytic proliferation in patients 
with occult systemic carcinomas; and MUCH 
MORE! 

1986. Approx. 900 pages, 2,500 illustrations in 
two volumes. Includes 20 stereo reels and 
viewer. (1752-9) About $175.00 


RA 











E; FREE for 30 days! Please send me the books I’ve checked below. 


Please print or type 


C Bill me, plus shipping 
Card # 

Signature 

Name 

Adaress 


City 


[ ] Payment enclosed 


O SMITH (4614-6) About $225.00 (U.S.) $310.50 (Can.) 

O BRIGHTBILL (0981-X) $125.00 (U.S.) $172.50 (Can.) 

O ANDERSON (0208-4) About $60.00 (U.S.) $82.80 (Can.) 
O GASS (1759-9) About $175.00 (U.S.) $241.50 (Can.) 

O MOSES (3564-0) About $55.00 (U.S.) $75.90 (Can.) 


mossy AMS 139-037 
[L] MasterCard O VISA 
Exp. date 
Zip 


To properly process purchase orders and for more personal service, mail this coupon to: Dennis Carson, The CV. Mosby Company, 11830 
Westline Industrial Dr., St. Louis, MO 63146. 30 day approval good in U.S. and Canada. PRICES SLIGHTLY HIGHER OUTSIDE U.S. Outside U.S. 
and Canada, please pay by check or money order in U.S. dollars. ALL PRICES SUBJECT TO CHANGE. Add applicable sales tax 


AMS 139-037-03 
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MISSING COPY POLICY 


Missing copies will be sent free of charge provided we are notified no later than two months 
after the issue date for domestic and Canadian subscribers and four months after the issue 
date for all other foreign subscribers. 


We stock a limited number of copies back to 1984. 


Domestic Canada & Other Foreign 


Single copies US $9.00 US $11.50 
Prepayment required in each case (U.S. Funds drawn on U.S. bank) 


American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


Sterilization Tray 

Sq) Constructed of specially anodized 
Storage Tray aluminum, this impact-resistant Tear Duct Tubes 
This sturdy plastic tray provides a tray protects your tubes as well as Complete L.T. Jones M.D. 2.2mm 
convenient method for storage of providing a convenient way of Diameter Sets are readily available 
tubes. Outstanding as backup Sterilization and handling...with in standard, assorted or special 
storage for refilling the steriliza- enough pockets to hold all tubes sets. Special sizes may be 
tion tray. from the three Jones Tube Sets. obtained upon request. 


: *L.T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring 59, No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
This anodized Date, Aesculapius Publishing Company, 1970. 
aluminum scale L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
now gives you a Aesculapius Publishing Company, 1976. 
fast way of 
measuring tubes Additional Information Available From: 


for go- i y 
Tensi: Weiss 24% Glass Blowing Ga 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 » (503) 643-5674 
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THIRTY-NINTH ANNUAL CONFERENCE 
WILLS EYE HOSPITAL 


SPONSORED BY THE WILLS EYE HOSPITAL SOCIETY OF EX-RESIDENTS 


APRIL 2-3-4, 1987 
ADAM’S MARK HOTEL 
PHILADELPHIA, PA 


OWEN BELMONT, M.D. 
Conference Chairman 


SYMPOSIA 
GLAUCOMA NEURO-OPHTHALMOLOGY CATARACTS 
JOSEPH CAPRIOLI, M.D. THOMAS BOSLEY, M.D. ROBERT C. DREWS, M.D. 
H. DUNBAR HOSKINS, M.D. SIMMONS LESSELL, M.D. ORAM R. KLINE, M.D. 
B. THOMAS HUTCHINSON, M.D. PETER J. SAVINO, M.D. STEPHEN LICHTENSTEIN, M.D. 
GEORGE L. SPAETH, M.D. NORMAN J. SCHATZ, M.D. ROBERT H. OSHER, M.D. 


ROBERT SERGOTT, M.D. 
HENRY VANDYK, M.D. 


WORKSHOPS 

Ambulatory Surgery Centers Intraocular Lenses Oculoplastic Surgery 
Cornea Malpractice Pediatrics 
Glaucoma Neuro-Ophthalmology Retina 

Allied Assistant s Meeting Thursday, April 2, 1987 

Ultrasound Workshop Saturday, April 4, 1987 
Ophthalmic Nursing Meeting Friday, April 3, 1987 
Office Manager s Meeting Saturday, April 4, 1987 


Spouse activity program, including tour of Society Hill and Luncheon, scheduled for Thursday, 
April 2, 1987. Brunch with Elaine Brumberg, author of the “Consumers Guide to Cosmetics” 
on Friday, April 3, 1987 at the hotel. 


REGISTRATION: 


Practicing Physicians $300.00 Allied Health Meeting 4/2/87 $65.00 
WEH Staff & Alumni $250.00 Ophthalmic Nursing Meeting 4/3/87 $65.00 
Retired Physicians $100.00 Office Managers’ Meeting 4/4/87 $25.00 
Residents & Fellows $ 75.00 


This Continuing Medical Education activity is accredited for 16 Credit Hours in Category lof the AMA. 
Credits have been applied for the Allied Health and Ophthalmic Nursing Meetings. 


For additional information contact Jeanne L. Kiska, Meeting Manager, at 1621 Norristown Road, Maple Glen, PA 19002. 
(215) 322-8950. 
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RATES FOR AJO 
CLASSIFIED ADVERTISEMENTS 


INSTRUMENTS, PEOPLE, PRACTICES, 
MEETINGS, SERVICES, SUPPLIES 


Classified ads must be received by the 20th of the 2nd month preceding the month of issue. Ads must be typed, double 
spaced. Payment must accompany the ad. Send ads and payments to the following: 


Classified Advertising 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 


RATES (non-commissionable): Limited to 40 words—$75.00. Ad will run three months. No refunds on cancelled ads 
after the first appearance. Count words, including abbreviations, initials or numbers count as one word. Publisher 
assigns a number for box ads at no extra charge. Replies are forwarded unopened weekly. 


BORDER ADS (non-commissionable): Set within ruled border. One inch minimum—$90.00 per inch, per month. Ads 
over 40 words will be set within a ruled border. A one inch ad contains approximately 60 words. 


Box number responses must include the box number on the envelope (Box 
address given above.. Use business-size envelopes only. 


— THE EYE 
INSTITUTE OF 
NORTHWESTERN OHIO 


Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


AJO) and should be sent to the 


PEDIATRIC OPHTHALMOLOGIST 


Ophthalmologist with subspecialty training in 
Pediatric Ophthalmology is sought for full time 
position in University Department of Ophthal- 
mology; a background or interests in genetics is 
desirable. Academic rank commensurate with 
credentials. Must have completed an approved 
eye residency training program, appropriate fel- 
lowship training, and be Board certified or eligi- 
ble. Duties include teaching residents and medi- 
cal students, patient care and research. Send 
curriculum vitae, publications list and the names 
and addresses of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Blvd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 


59 





60 AMERICAN JOURNAL OF OPHTHALMOLOGY January, 1987 


THE TWENTY-THIRD ANNUAL SURVEY COURSE 
“BASIC SUBJECTS IN OPHTHALMOLOGY” 
SPONSORED BY 
THE POST GRADUATE INSTITUTE OF THE NEW YORK EYE AND EAR INFIRMARY 
MARCH 9 THROUGH 14, 1987 


MONDAY THROUGH SATURDAY 


a oe x * 


SUBJECTS 


RETINA 
GLAUCOMA 
PATHOLOGY 
PEDIATRICS 
REFRACTION 
PHARMACOLOGY 
SYSTEMIC DISEASES 
CORNEAL PHYSIOLOGY 
NEURO OPHTHALMOLOGY 
OPHTHALMIC PLASTICS 
MICROANATOMY OF CORNEA 


COURSE DIRECTOR: JOSEPH B. WALSH, M.D. 


FACULTY 
JOSEPH MAURIELLO, M.D. 
JOEL S. MINDEL, M.D. 


RICHARD STARITA, M.D. 
FREDERIC WANG, M.D. 
CHRISTIAN WERTENBAKER, M.D. 
BARRY E. WRIGHT, M.D. 


ROBERT C. CYKIERT, M.D. 
ROBERT C. DELLA ROCCA, M.D. 
ANDREW P. FERRY, M.D. 
DAVID S. FRIENDLY, M.D. 


DANIEL H. GOLD, M.D. 
DAVID L. GUYTON, M.D. 
RICHARD S. KOPLIN, M.D. THOMAS 0. MULDOON, M.D. 
THOMAS R. KUHNS, M.D. KENNETH NOBLE, M.D. 


* * * * * * 


This course will present a rapid and comprehensive survey of the basic subjects in Ophthalmology. The Post Graduate Institute is accredited by 


the Accreditation Council for Continuing Medical Education to sponsor continuing medical education for physicians. 


CME Credits. Category 1: 48 
Fee: $500.00 
For registration and additional information, please write: 


Residents /Fellows: $300.00 (includes syllabus. luncheons and cocktail party) 


Jane Stark, Registrar—Post Graduate Institute, New York Eye and Ear Infirmary 


310 East Fourteenth Street, New York, New York 10003 


POSITIONS AVAILABLE 


LSU EYE CENTER: Has an opening for OPHTHALMIC PATHOLOGIST. Send application to 
Herbert E. Kaufman, M.D., LSU Eye Center, 136 So. Roman St., New Orleans, LA 
70112. LSUMC is is an Equal Employment Opportunity/Affirmative Action Employer. 


MASSACHUSETTS-BOSTON AREA: Rapidly expanding ophthalmic practice in a Harvard 
teaching hospital seeking Board Certified Ophthalmologist with subspecialty training in 
Retina, Glaucoma or Pediatric Ophthalmology. Reply with curriculum vitae and photo to 
Box 065 AJO. 


OHIO: Subspecialist to join busy general ophthalmologist; retina or pediatric fellowship 
desirable. Salary and benefits. Pleasant suburb of Cleveland. Send curriculum vitae and 
references to: Box 066 AJO. 


RETINAL SPECIALIST: Large ophthalmology group Dallas/Fort Worth metroplex seeks 
fellowship trained retina surgeon. Must be well-trained in surgical retina, vitreous, la- 
ser. Exceptional facilities include in-house Argon/YAG/Fluorescein angiography, Ul- 
trasound. Send C.V. Box 067 AJO. 


MEDICAL OPHTHALMOLOGIST: Well-established seven member ophthalmology group in 
Dallas/Fort Worth metroplex seeks full-time medical ophthalmologist. Modern offices 
with state-of-art equipment in high pathology practice. Send resume to Box 068 AJO. 


OCULOPLASTIC SURGEON: To join growing oculoplastic practice in inland industrial city. 
No general ophthalmology. Excellent opportunity for individual willing to expand prac- 
tice. Salary, benefits, leading to partnership. Send C.V. in confidence to: Box 069 AJO. 


CORNEA AND EXTERNAL DISEASE SPECIALIST: To join existing cornea practice in a 


major midwest metropolitan area. Clinical, teaching and research opportunities. Sala- 
ry, benefits, leading to partnership. Send C.V. to Box 070 AJO. 


TWO OUTSTANDING POSITIONS AVAILABLE: Anterior Segment Surgeon and Vitreore- 
tinal Surgeon to be associated with The Blaydes Clinic. immediate opportunity, terms 
negotiable. Contact: J. Elliott Blaydes, M.D., P.O. Box 1380, Bluefield, WV 24701. Call: 
in WV 1-800-344-5057. Other 1-800-628-2236. 


Tel: (212) 598-1430 or 598-1313 





WANTED—OPHTHALMOLOGIST FOR TAMPA, FLORIDA 


General or specialist—to join busy, high grossing practice with two locations, 
both adjacent to hospitals. The practice has state of the art equipment, includ- 
ing Argon and Yag lasers and F.A. Lab. Superb schools and culture activities. 
Start immediately or willing to wait for the right person. Excellent salary with 
incentive and benefits leading to partnership. Send CV to 071 AJO. 





FLORIDA GULF COAST 


Wanted medical Ophthalmologist to join busy high grossing practice, cataract, 
glaucoma and external disease. Two brand new offices with state of the art 
equipment including Yag and Argon lasers. Top salary with incentive and bene- 
fits. Start immediately. Physician needs help. Send CV to 072 AJO. 





GLAUCOMA SERVICE 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY 


The Texas Tech University Health Sciences Center's Department of 
Ophthalmology is seeking a candidate for a full-time position to directa 
Glaucoma Service in an academic institution. For this position, we 
require completion of an accredited residency program and a fellow- 
ship on a glaucoma service. The candidate must be Board certified or 


eligible and have sincere interest in the development of an academic 
service. Please send qualifications and a curriculum vitae to: 


James Price, M.D., Ph.D. 

Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 

Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 
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MEMPHIS EYE CONVENTION 


PRESENTED BY 
THE MEMPHIS SOCIETY OF OPHTHALMOLOGY 
AND 
UNIVERSITY OF TENNESSEE * DEPARTMENT OF OPHTHALMOLOGY 
MARCH 28-29, 1987 ° THE PEABODY HOTEL ° MEMPHIS, TENNESSEE 
GUEST FACULTY: 


BE A j a GEE EE : 
ROBERT DRYDEN, M.D. MARGUERITE McDONALD, M.D. FRANCIS VESPERANCE, M.D. 


TOPICS THAT WILL BE COVERED: 
Photodynamic & Photovaporization Therapy 
of Ocular Tumors 
Epikeratophakia 
Improving Lamellar Refractive Surgery 
Future of Refractive Surgery-Including Eximer Lasers 
For further information, please contact: 
Thomas C. Gettelfinger, M.D., Director, Memphis Eye Convention, 6485 Poplar Avenue, Memphis, Tennessee 38119, (901) 767-3937 


Ptosis Surgery 

Surgical Management of Dysthyroid Ophthalmopathy 
Diagnosis & Management of Skin & Eyelid Tumors 
Trans-spectral Dye Laser Photocoaqulation 
Ophthalmic Lasers 






Co 


lh N SOUTHERN CALIFORNIA 


OPHTHALMOLOGY 


General/Retinal Vitreous 


The Southern California Permanente 
Medical Group is currently accept- 
ing applications from board eligible/ 
certified general and retinal vitreous 
trained ophthalmologists for current 
positions at our facilities throughout 
Southern California. 


Please call (818) 405-3224 for a 
Physician Application form or send 
your curriculum vitae with the names 
and addresses of three professional 
references to: 





W KAISER PERMANENTE 
PERMANENTE MEDICAL GROUP 


Physician Recruitment 
Dept. 44A 
Walnut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 












Position available for General Ophthalmologist at 
Indiana University Department of Ophthalmolo- 
gy. Applicants need to have completed a recog- 
nized residency in Ophthalmology and be Board 
certified or Board eligible. Applicants should have 
a strong interest in teaching as the primary re- 
sponsibility and will oversee a large resident gen- 
eral ophthalmology clinic which has 10,000 to 
12,000 patient visits per year. Primary responsi- 
bilities will include resident instruction in patient 
care, staffing of clinic and surgical patients as well 
as administrative activities related to the clinic and 
the Department of Ophthalmology. The opportuni- 


ty to see private patients, and perform surgeries 
separate from the above activities is available 
should the applicant wish. Tenure or non-tenure 
track through the University system is available. 
Salary will be $80,000 per year plus insurance 
and other benefits. Indiana University is an equal 
opportunity employer. 


Applicants interested in this position should reply 
with a CV to Louis Cantor, M.D., c/o Indiana Uni- 
versity Medical Center, Department of Ophthal- 
mology, 702 Rotary Circle, Indianapolis, Indiana 
46223. 
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The Hawaii Ophthalmological Society 
A & 

Division of Ophthalmology 
University of Hawaii School of Medicine 


INVITES YOU TO THE THIRD ANNUAL 





MID-WINTER SEMINAR 


Featuring this outstanding faculty: 


à STEVE CHARLES, M.D., Memphis * Retina and Vitreous Surgery 
< MANUS KRAFF, M.D., Chicago * Cataracts and I.O.L.s 


a RO Al KAdIPSSIIVAIRAI 





š DONALD MINKLER, M.D., Los Angeles * Glaucoma 
š Hvatt Reqencv Waikiki Registration Information: 
š HOSMWS 87 
X March 2-4, 1987 3578 Pahoa Avenue 
Registration Fee: $300 (If received by November 1, 1986 Honolulu, Hawaii 96816-2265 
8 cilia Toll Free: 800-341-1950 x44 
¥ Registration after Nov. 1, 1986: $350 Honolulu Number: (808) 737-4125 
Approved for AMA Continuing Education Credit Category 1 
12 Credit Hours by the University of Hawaii & The Hawaii Ophthalinological Society 
IVABSSIAISSUKSS PUA IIIa BSUS ISSIR ISSUE KA KSI EZR IIRC IEA 
ANTERIOR SEGMENT FELLOWSHIP: With emphasis on phacoemulsification and IOL's as 
CORNEA AND EXTERNAL DISEASES well as medical problem solving and practice management. Georgia license required. 
ASSISTANT PROFESSOR OF OPHTHALMOLOGY Richard R. Schulze, M.D., 728 East 67th Street, Savannah, Georgia 31405. 
The Texas Tech University Health Sciences Center’s Department of Ophthal- 
mology is seeking a candidate for a full-time position to direct a Cornea and FLORIDA: te BE medical ee needed ree det of 102- p darge me 
š , : x : : tispecialty group practice, designed to accommodate physicians, Central Florida 
orema Dissese COCR. FOF askai TEI ve ae atan location. Unique opportunity to establish full practice in very short time. Send CV Box 
accredited residency program and a fellowship in cornea and external disease. 074 AJO. 


The candidate must be Board certified or eligible and have sincere interest in 


the development of an academic service. Please send qualifications and a 
curriculum vitae to: 


James Price, M.D., Ph.D. 

Professor and Chairman 
Ophthalmology and Visual Sciences Department 
Texas Tech University Health Sciences Center 

Lubbock, Texas 79430 


An Equal Opportunity Affirmative Action Employer 


OPHTHALMOLOGIST 


Excellent opportunity for BC/BE fellowship trained Pediatric Ophthal- 
mologist. Busy anterior segment Ophthalmologist in practice for three 


years seeks an Associate with the aforementioned qualifications. Mid- 
sized city and surrounding area of 250,000 is not presently served by a 
Pediatric Ophthalmologist. Send CV and personal statement of life's 
goals and purpose. Box 075 AJO. 





GENERAL OPHTHALMOLOGIST: For Multi-specialty clinic near Atlanta. Excellent profes- 
sional and living environment. Negotiable salary with fringe benefits. Send CV to Dr. 
Reed, 800 East Doyle Street, Toccoa, Georgia 30577. 

NEARLY EVERYONE WANTS TO PRACTICE 

OPHTHALMOLOGY IN THE BEAUTIFUL TAMPA BAY AREA 

HERE'S YOUR CHANCE! 


We are an expanding group practice in need of CERTIFIED OPHTHAL- 
MIC TECHNICIAN/TECHNOLOGISTS with experience in refractions, 
contact lenses, visual fields (automated), scan, fundus photography, 
fluroscein angiography, darkroom, external photography and assisting 
in minor surgery. 
If you are seriously interested in moving to Florida's Sun Coast, don't 
miss this opportunity to work with state of the art equipment (laser, 
ultrasound, etc.) in a beautiful new facility with amicable Board Certi- 
i pla leg Hapa pe tel aig wy sp Pi OPHTHALMOLOGIST: Busy, established practice in desirable, growing, Eastern Pennsyl- 
‘ vania community is seeking a board eligible or board certified ophthalmologist. Corpo- 


rate benefits and salary leading to partnership. Send CV and personal references, Box 
077 AJO. 


PACIFIC NORTHWEST 


Associate desired to replace retiring but busy partner. Seeking an ophthal- 
mologist that is recently out of training. Any subspecialty interest would be 


helpful, but not necessary. This is a busy, growing, ethical practice with 
modern equipment and its own facility, less than 1 hour from Seattle. Near- 
by hospital is updating with new lasers and microscope. Startup in summer 
of '87. Send CV and picture to Box 076 AJO. 





Vol. 103, No. 1 AMERICAN JOURNAL OF OPHTHALMOLOGY 


11TH ANNUAL 
HOUSTON OPHTHALMOLOGY REVIEW COURSE 
MARCH 2-7, 1987 


CO-SPONSORED BY 


THE UNIVERSITY OF TEXAS HEALTH SCIENCE CENTER AT HOUSTON 
THE MEDICAL SCHOOL 
DEPARTMENT OF OPHTHALMOLOGY 
HERMANN EYE CENTER 


FUNDAMENTALS AND PRINCIPLES OF OPHTHALMOLOGY 
EMBRYOLOGY AND DEVELOPMENTAL ANOMALIES - Richard S. Ruiz, M.D. 
PHARMACOLOGY - Geoffrey J. Gladstone, M.D. 
IMMUNOLOGY - Jeffrey D. Lanier, M.D. 
ERG, EOG AND ULTRASOUND - Thomas C. Prager, Ph.D. 
OPTICS, REFRACTION AND CONTACT LENSES - Jack T. Holladay, M.D. 
INTRAOCULAR INFLAMMATION, UVEITIS AND OCULAR TUMORS - Paul C. Salmonsen, M.D. 
RETINA AND VITREOUS - Michael A. Bloome, M.D. and Paul C. Salmonsen, M.D. 
NEURO-OPHTHALMOLOGY - Rosa A. Tang, M.D. 
BINOCULAR VISION AND OCULAR MOTILITY - Malcolm L. Mazow, M.D. 
EXTERNAL DISEASE AND CORNEA - Jeffrey D. Lanier, M.D. 
GLAUCOMA. LENS AND ANTERIOR SEGMENT TRAUMA - William E. Layden, M.D. 
ORBIT, EYELIDS AND LACRIMAL SYSTEM - Geoffrey J. Gladstone, M.D. 
OCULAR PATHOLOGY - Morton E. Smith, M.D. 


TUITION: $475.00 


RESIDENTS, FELLOWS AND PRACTICING OPHTHALMOLOGISTS 
FEE INCLUDES COURSE MANUALS, DAILY CONTINENTAL BREAKFAST, 
COCKTAIL AND DINNER PARTY 


The HOUSTON OPHTHALMOLOGY REVIEW COURSE is a 49 hour, 6 day, intensive course intended for practicing 
ophthalmologists and recent graduates of residency programs. The lectures and manuals are designed to 
provide a comprehensive and updated review. 


FOR MORE INFORMATION CONTACT: 
JACK T. HOLLADAY, M.D., COURSE DIRECTOR 
HERMANN EYE CENTER 
DEPARTMENT OF OPHTHALMOLOGY 
1203 ROSS STERLING AVENUE 
HOUSTON, TEXAS 77030 
(713) 797-1777 
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OPHTHALMIC SURGEON 


Ophthalmologist is sought for full time position in 
University Department of Ophthalmology, academic 
rank commensurate with credentials. The position 
will be based largely at the nearby Veterans Admin- 
istration Center with the possibility of part-time activ- 
ities on the main campus of the medical school in 
the Department of Ophthalmology. Must have com- 
pleted an approved eye residency training program 
and be Board certified or eligible. An ophthalmolo- 
gist with general interests or subspecialty interest 
appropriate to the VA patient population is required. 


Duties include teaching residents and medical stu- 
dents, patient care and research. Send curriculum 
vitae, publications list and the names and addresses 
of 3 references to: 


James P. McCulley, M.D. 
Professor and Chairman 
Department of Ophthalmology 
University of Texas 
Southwestern Medical School 
5323 Harry Hines Bivd. 
Dallas, Texas 75235-9507 
(214) 688-3407 


Equal Opportunity Employer 





MANHATTAN 
EYE, EAR & THROAT 
HOSPITAL 


PRESENTS A POST-GRADUATE COURSE IN 


CONTACT B AND A SCAN 
DIAGNOSTIC ULTRASONOGRAPHY 


Friday and Saturday, 
February 13th & 14th, 1987 


Faculty: Richard D. Binkhorst, M.D. 
Nathaniel R. Bronson Il, M.D. 
Richard Dallow, M.D. 
Yale L. Fisher, M.D. 
John S. Kennerdell, M.D. 
Norman Pickering 
William F. Regan, M.D. 
Jeffrey Shakin, M.D. 
Mary E. Smith, B.A., R.D.M.S. 
Edwin M. Trayner, M.D. 


Available Equipment: 
Bausch & Lomb/Sonomed 
Biophysic Medical-Ophthascan 
Cooper Vision-Digital B/A 
Ocuscan (Coleman) 


For Information, Write: 
Yale L. Fisher, M.D., Course Director 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street 
New York, N Y. 10021 
212-605-3753 


GENERAL OPHTHALMOLOGIST 


20-Physician multispecialty group in Central Pennsylvania. Completely 


equipped office with excellent surgical volume. Guaranteed salary plus 
productivity incentive. Superb benefits. Send CV to Ron Fisher, Gei- 
singer Medical Group, Lewistown, PA 17044. 





MEDICAL OPHTHALMOLOGIST: Or associate with subspecialty interest in cornea, exter- 
nal disease or strabismus. Join established practice with fully-equipped office. Excel- 
lent financial compensation, patient appreciation and family environment in Midwest- 
ern referral community. Box 078 AJO. 


University of California—lirvine, California, College of Medicine is 
seeking a candidate for the Irving Leopold Endowed Chair in Ophthal- 
mology. The successful candidate will also hold a position as Profes- 
sor and Chairman, with tenure in the Department of Ophthalmology. 
The candidate must be an accomplished investigator, clinician, teach- 
er and administrator of high national standing. Send Curriculum Vitae 
and names/addresses of three references to: 


Kevin K. Tremper, Ph.D., M.D. 
Chair, Ophthalmology Search Committee 
Department of Anesthesiology 
UCIMC 
101 City Dr. South 
Orange, CA 92668 


The University of California is an Affirmative Action/Equal Opportunity 
Employer. 


OPHTHALMOLOGIST 


Southeast Virginia. Join a busy and growing 4 physician practice with 
offices in 3 different locations. Individual should have a background in 
general ophthalmology with a subspecialty in glaucoma. Salary nego- 
tiable depending on experience and qualifications. Send CV to Medical 
& Surgical Eye Specialists, Inc., 801 Medical Tower, Norfolk, Virginia 
23507 (804) 625-4567. 





MEDICAL OPHTHALMOLOGIST/MEDICAL RETINA SPECIALIST: Full-time position with 
vitreoretinal subspecialty practice in Southeast. Ultrasound, electrophysiology, fluo- 
rescein angiography, krypton and argon laser. We can provide training if necessary. 
Salary negotiable. Send complete CV to Box 080 AJO. 


OPHTHALMOLOGIST: Wanted for very busy practice in Western Pennsylvania. New am- 
bulatory facility across from hospital. Satellite office's, growth potential. Desire board 
certified, fellowship trained physician. Full benefits and salary leading to partnership. 
Position available immediately. Box 081 AJO. 


OPHTHALMOLOGIST: Busy ophthalmologist seeking associate. Beautiful Lancaster, PA, 
with latest diagnostic/O.R. equipment. Fully automated office. Unusual opportunity for 
exciting practice and ideal family lifestyle. Subspecialty training helpful. For further 
information send C.V. and salary expectations. Box 082 AJO. 


OPHTHALMOLOGIST 


High volume general ophthalmology group practice located in scenic 
central Mass. less than 1 hour from Boston, seeks additional associate. 
Salary negotiable, opportunity for partnership status. Direct inquiries/ 
C.V.'s to: Anne McSorley, Consultant, Health Care Personnel Consult- 
ing, 400 GSB Building, Bala Cynwyd, PA 19004, (215) 667-8630. 








OPHTHALMOLOGIST 


Pennsylvania—solo ophthalmologist seeks associate for state of the art 
practice located short distance from Philadelphia, Washington, D.C. and 
N.Y. Practice comprised largely of general ophthalmology, however, 
subspecialty interest/training welcome. Salary guarantee plus incen- 
tive. Must be BC for full partnership. Direct inquiries/C.V.'s to: Linda 
Patricia Lovelace, Physician Recruiter, Health Care Personnel Consult- 
ing, 400 GSB Building, Bala Cynwyd, PA 19004 (215) 667-8630. 
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ARIZONA: Medical ophthalmologist part-time for Phoenix/Scottsdale practice. Hours flex- 
ible in very desirable area. Box 083 AJO. 


UNIVERSITY OF WASHINGTON 


Full-time position includes teaching, research and patient care. Candi- 
dates must have completed an accredited ophthalmology residency. 
Additional training or experience and certification by American Board 
of Ophthalmolgy highly desirable. Effective date negotiable. Faculty 


rank and salary dependent upon qualifications. Contact: 


Robert E. Kalina, M.D. 
Department of Ophthalmology, RJ-10 
University of Washington 
Seattle, WA 98195 


An Affirmative Action/Equal Opportunity Employer. 





POSITIONS WANTED 


OCULOPLASTIC SURGEON: Accredited fellowship training in orbital, lacrimal and eyelid 
surgery. Wishes to join general ophthalmology group leading ultimately to partnership. 
Available July 1987. Reply to Box 060 AJO. 


OCULOPLASTIC SURGEON AVAILABLE: Current fellow at prestigious institution seeks 
opportunity with ophthalmic group. To build consultative oculoplastics practice with 
possible academic association. Available after 7/1/87. Please reply to Box 079 AJO. 


PRACTICES FOR SALE 


MICHIGAN PRACTICE FOR SALE: Two-office unopposed solo practice in south central 
college town. Grossing $50,000 monthly. Excellent patient load. Great referrals. Bank 
financing available. PROFESSIONAL PRACTICE SALES, INC., 27208 Southfield Road, 
Lathrup Village, Michigan 48076 (313) 569-7336. 


ILLINOIS 


Busy practice for sale. General ophthalmology with very large surgical 


practice in modern surroundings. For more information, call (215) 667- 
8630 or send C.V. to: Ed Strogen, Health Care Personnel Consulting, 
400 GSB Building, Bala Cynwyd, PA 19004. 





ENTERING PRACTICE?: Complete lane, perfect condition, used 3 years, purchased new. 
Inexpensive: Leaving for academic position. Residents starting practice send for com- 
plete equipment list now. Purchaser of entire lane gets extra-low price. Box 084 AJO. 


SERVICES 


OPHTHALMOLOGY RECRUITING: interview Ophthalmology Search specializes in recruit- 
ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit, VP, (713) 864-9898. Interview Ophthalmology 
Search 2525 North Loop West #304, Houston, TX 77008. 


MISCELLANEOUS 


CONFERENCE: Announcing National ‘‘NFormation’ Telecomputer conference for dis- 
cussing and providing answers about OPTIC PATHOLOGY GLIOMAS: continuous from 
12/1/86 through 3/1/87. For FREE participation use your computer/modem to log on at 
713/558-9908 (or for voice information call 713/558-9907). 


FELLOWSHIPS 


RETINA FELLOWSHIP: Available July 1, 1987: Two years. Apply to: Program Director, 
Department of Ophthalmology, Texas Tech University Health Sciences Center, Lub- 
bock, Texas 79430. Provide a curriculum vitae, three references, and statement of 
career goals. 
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FELLOWSHIP IN 
GLAUCOMA 


With Anterior 
Segment Surgery 


Beth Israel Medical Center and The 
Mount Sinai School of Medicine 
offer a one-year Fellowship starting 
July 1, 1987. Reply to: Maurice H. 
Luntz, M.D., Director, Department 
of Ophthalmology, 


BETH ISRAEL MEDICAL CENTER 


1st Avenue at 16th Street 
New York, N.Y. 10003, U.S.A. 


An Equal Opportunity Employer 








VITREO-RETINAL 
FELLOWSHIP 


Carolina Retina Clinic 
Raleigh, North Carolina 


Clinical & Surgical Research 


Applications 1988 


Written Inquiries: 


Mr. Alen V. Voorhees, Jr. 
c/o Philip L. Martin, M.D. 
Carolina Retina Clinic 
3320 Executive Drive, Suite 210 
Raleigh, North Carolina 27609 
(919) 872-0572 
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Miochol was introduced 18 years ago to 
meet the need for a fast-acting, safe miotic. 
It's still meeting that need. 

Miochol delivers complete miosis in only 
30 seconds. Miochol is safe. It has no known 
contraindications and won't alter endothelial 
cell function or ultrastructure* And only 
Miochol is immediately and completely 
reversible. 
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Today, Miochol is helping ophthalmic 
surgeons meet another important need: 
predicting the future of the pupil. 

Miochol helps surgeons confirm that 
the IOL optic is centered over the visual field. 
reducing the possibility of malpositioning 
that could result in serious complications. 
Miochol aids in iris protection; when the 
pupil is constricted, the iris is taut, helping to 
ensure against prolapse. Miochol also allows 
surgeons to confirm that the lens haptic has 
Cleared the iris, and that strands of vitreous 
and cortex have cleared the incision site. 

As many ophthalmic surgeons have 
discovered, there are many needs for miosis. 
But only one miotic meets those needs. 

Miochol. Without a Doubt. 


*Vaughn E. et al. Effect of intraocular miotics on corneal 
endothelium. Arch Ophthalmol! 1978:96. 


INDICATIONS: To obtain complete miosis in 
seconds, by irrigation of the iris after delivery of the 
lens in Cataract surgery, as well as penetrating kerato- 
plasty, iridectomy and other anterior segment surgery 
where rapid, complete miosis may be required 
CONTRAINDICATIONS: There are presently no 
known contraindications to the use of MIOCHOL 
(acetylcholine chloride) Intraocular WARNINGS: If 
blister or paper backing is damaged or broken sterility 
of the enclosed bottle cannot be assured. Open 
under aseptic conditions only. PRECAUTIONS: In 
the reconstitution of the solution, as described under 
Directions for Using Univial, if the center rubber plug 
seal in the univial does not go down or is down, do 
not use the vial. If miosis is to be obtained quickly 
and completely with MIOCHOL, obstructions to 
miosis, such as anterior or posterior synechiae, may 
require surgery prior to administration of MIOCHOL. 
In Cataract surgery, use MIOCHOL only after delivery 
of the lens. Aqueous solutions of acetylcholine 
chloride are unstable. Prepare solution immediately 
before use. Discard any solution that has not been 
used. ADVERSE REACTIONS: Adverse reactions 
have been reported rarely which are indicative of 
systemic absorption. These include bradycardia; 
hypotension; flushing; breathing difficulties and 
sweating. CAUTION: Federal law prohibits dispens- 
ing without prescription. HOW SUPPLIED: 2 ml 
sterile univial. NDC 0058 -2757-45 


2610 Orchard Park Way, San Jose, CA 95134 e Representing CVP Inc., San German, PR and CVO Div. CV Inc.. 100 McPherson Street, Markham, Ontario, Canada L3R 3V6 
© CVOP 1986 — CV-624 


AIIERGAN® 


Allergan Pharmaceuticals, Inc., Irvine, CA 92713 
©1986 Allergan Pharmaceuticals, Inc. 
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Ninety-five percent of patients in Viroptic clinical aa < 


Viroptic’ (Trifluridine) 















95% 
Healed* 





- *92 out of 97 patients - 


Vire packai inc Burroughs Wellcome Co. 


ARA-A (Vidarabine) 


After 3 weeks ` 
t70 out of 81 patients 


Vira-A® package insert, Parke-Davis. 


trials responded within two weeks. By contrast, an 
examination of controlled trials for ARA-A (vidara- 
bine) reveals that 86% of patients had responded 
(corneal re-epithelialization had occurred) after 
three weeks of therapy. So for some patients, treat- 
ment with Viroptic may mean relief from suffering 
and recovery from herpetic keratitis a full week 
sooner. | 


More Convenient 


Viroptic solution needs to be administered only 
during waking hours, so sleep isn’t interrupted. 
And, unlike messy, hard-to-apply ointments which 
can cause temporary blurring of vision, clear, 
soothing Viroptic solution is easy to use. Its special 
Drop Dose” dispenser bottle ensures precise 
dosing and helps avoid medication waste. 







ee We do use idoxuridine and vidarabine where acute 
infections do not respond to trifluridine, but, in my opinion, 
trifluridine is now the drug of choice for the treatment of 
superficial herpes, with no exceptions. ee 
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A First Choice for treating Epithelial Keratitis 
caused by Herpes Simplex Virus 
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OPHTHALMIC SOLUTION, 1% 


STERILE 





Before prescribing VIROPTIC (trifluridine ), please consult full prescribing informa- 
tion in B. W. Co literature or PDR. The following is a brief summary: 
INDICATIONS AND USAGE: Primary keratoconjunctivitis and recurrent epithelial 
keratitis due to Herpes simplex virus, types 1 and 2. 

CONTRAINDICATIONS: Hypersensitivity or chemical intolerance to trifluridine. 


WARNINGS: Do not administer more than nine drops daily. If there is no sign of im- 
provement after seven days or complete re-epithelialization has not occurred after 14 
days, other forms of therapy should be considered. Avoid administering VIROPTIC 
continuously for longer than 21 days. 


PRECAUTIONS: 

General: Prescribe only for clinically diagnosed herpetic keratitis. May cause mild 
local irritation (usually transient). Viral resistance may possibly develop, though it 
has not been reported in vitro. 

Drug Interactions: VIROPTIC has been administered without apparent adverse in- 
teraction with certain antibiotics, certain steroids, and certain other ophthalmic 
drugs. Please see complete prescribing information, 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Studies of mutagenicity 
and oncogenicity have been inconclusive. 


Pregnancy: Do not use in pregnant women unless potential benefits outweigh poten- 
tial risks. Based upon animal findings, it is unlikely that VIROPTLIC would cause em- 
bryonic or fetal damage if given in recommended ophthalmic dosage to pregnant 
women. A safe dose has not been established for human embryo or fetus. 

Nursing Mothers: It is unlikely that VIROPTIC, administered in the eye as indicated, 
will be excreted in human milk, but the drug should not be prescribed for nursing 
mothers unless potential benefits outweigh potential risks. 

ADVERSE REACTIONS: Most frequently reported: mild, transient burning or stinging 

upon instillation (4.6% ), palpebral edema (2.8% ). Others, in decreasing order of fre- 

quency: superficial punctate keratopathy, epithelial keratopathy, hypersensitivity re- 
action, stromal edema, irritation, keratitis sicca, hyperemia, increased intraocular 
pressure, 

SUPPLIED: 7.5 ml Drop Dose” plastic dispenser bottle. 


heal Burroughs Wellcome Co. 
3030 Cornwallis Rd. 


Wellcome | Research Triangle Park, N.C. 27709 
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Outdated formulations of the 
60’s and 70’s. 


These solutions contain unnatural acetate and citrate buffers, 
and excessively high potassium concentrations. * All conven- 
tional balanced salt solutions lack proper constituents to 
optimize the morphological and functional integrity of endo- 
thelial cells. 
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Plus — irrigating solution 
of the 80's. 


BSS Plus®, with its natural bicarbonate buffer, glucose and 
glutathione, is chemically closer to human aqueous and 
vitreous humors than any other irrigant.* Thus, it stands 
alone in its ability to preserve the natural hexagonal shape 
and protect the corneal deswelling action of endothelial cells 
during all intraocular irrigation. ’ 


"See table on next page. 


BSS 


CHEMICAL CONSTITUENTS OF 
HUMAN AQUEOUS AND VITREOUS HUMOR, BSS: AND BSS PLUS® 
(all concentrations expressed in mM/L or mEq/L of solution) 





Human Human 
Aqueous Humor Vitreous Humor 

Sodium 162.9 144 
Potassium 2.2-3.9 5.5 
Calcium 1.8 1.6 
Magnesium 1.1 1.3 
Chloride 131.6 117.0 
Bicarbonate 20.15 15.0 
Phosphate 0.62 0.4 
Lactate 2.5 7.8 
Glucose 2.7-3.7 3.4 
Ascorbate 1.06 2.0 
Glutathione 0.0019 — 
Citrate — — I 
Acetate — — | 
pH 7.38 — 
Osmolality (mO;m) 304 — a 

BSS PLUS® BRIEF SUMMARY 4 


BSS Plus® is indicated for use as an intraocular irrigating solution during intraocular 
surgical procedures involving perfusion of the eye with relatively large volumes of perfusion 
fluid over a relatively long period of time. 

Part |: Part | is a sterile 480 ml solution in a 500 ml single-dose bottle to which the Part II 
concentrate is added. Each ml of Part | contains: Sodium Chloride 7.44 mg, Potassium 
Chloride 0.395 mg, Dried Sodium Phosphate 0.433 mg, Sodium Bicarbonate 2.19 mg, 
Hydrochloric Acid and/or Sodium Hydroxide (to adjust pH), in Water for Injection. 

Part Il: Part Il is a sterile concentrate in a 20 ml single-dose vial for addition to Part |. Each 
ml of Part II contains: Calcium Chloride Dihydrate 3.85 mg, Magnesium Chloride 
Hexahydrate 5 mg, Dextrose 23 mg, Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, 
in Water for Injection. 

BSS Plus has no specific CONTRAINDICATIONS or ADVERSE REACTIONS, however, 
contraindications for the surgical procedure during which BSS Plus is to be used should be 
strictly adhered to. 

WARNINGS: NOT for injection or intravenous infusion. 

PRECAUTIONS: Do not use Part | if it does not contain a vacuum. Follow the directions for 
the particular administration set to be used. Do not use other additives than Part li. Do not 
use if the reconstituted solution is discolored or contains a precipitate. 

BSS Plus DOES NOT CONTAIN A PRESERVATIVE AND, THEREFORE, SHOULD NOT 
BE REUSED. DISCARD ANY UNUSED PORTION SIX HOURS AFTER PREPARATION. 
OVERDOSAGE: BSS Plus has no potential for overdosage. 
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NEW IOCARE 18ml BALANCED SALT SOLUTION. 


Sterility Guaranteed mmm 

The first balanced salt solution in a pisie 
squeeze bottle to be steam-sterilized in the 
pouch. Sterility guaranteed without the resulting 
ethylene chlorohydrin and ethylene glycol 
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subjected to ETO gas sterilization. No contami- 
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More for Less saa 
New IOCARE 18 ml Enea Salt aaoh 
delivers 20% more solution than 15 ml bottles (at 
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cost savings. 

































Complete 
microsurgical systems 
fully configured for 
ophthalmic surgery. 


ZMS-101 
Most popular 
advanced system. 


ZMS-102 
Advanced system 
with 1:6 zoom 
and beam splitter. 


ZMS-103 
Microsurgical system 
for hospital 

and office. 


ZMS-104 

Basic system with 
5-step magnification 
and motorized focus. 


For additional information 
on the ZMS Series, 
contact your Zeiss dealer. 

For the name of the 
Zeiss dealer nearest you, 
write or call: 

Carl Zeiss, Inc., 

One Zeiss Drive, 

Thornwood, NY 10594 


(800) 522-5204 


L- In NY State: (914) 681-7768 


Move with: 















One 
Piece 
PMMA 


Satisfaction 


Flexibility 


Reassurance 


Confidence 


Sharp or poorly finish- 
ed optics and haptics 
have been associated 
with implant compli- 
cations! Even under 
scanning electron 
microscopy (SEM), 
surfaces of randomly 
selected Coburn lenses 
are virtually flawless. 
Our proprietary 
Smooth-Flex™ polish- 
ing process can help 
prevent potential com- 
plications attributed to 


PMMAs biocompati- 
bility is clinically 
established: That’s why 
every Coburn one- 
piece IOL is exquisitely 
crafted of the highest 
quality PMMA avail- 
able, the safest and 
most durable material 
developed to date for 
use in IOLs? Be com- 
pletely assured that 
every Coburn PMMA 
IOL you use offers 
unsurpassed biocom- 


If you have experi- 
enced implanting other 
posterior chamber one- 
piece PMMA IOLs, 
flexibility may be a 


For you 

All one-piece Coburn 
posterior chamber IOLs 
use biconvex optics, 
which more naturally 
concern. Coburn follow the contour of th 
guarantees flexibility lens capsule. The result: 
comparable to that of are; x 

polypropylene loops. A m slower rate of capsula 
fact that lets you opacification;? ` 
smoothly make the m reduced possibility of 
transition to Coburn iris contact and pigmen 
one-piece posterior dispersion syndrome; 
chamber IOLs. m less sensitivity to tilt 
and decentration 


poorly finished lens patibility. aberrations. 
Surfaces. This means And your patients 
you can implant In addition to the bicon: 
Coburn one-piece vex Optics feature, _ 
PMMA posterior designed to reduce glar 
chamber IOLs with and improve visual 
confidence. acuity, the optional UV- 
absorbing properties of 
Coburn IOLs are 
close to those of the 
natural lens. 
SEM of Coburn Model 62 
PMMA one-piece IOL at 
haptic/optic junction and ` 
positioning hole (36X). 


Move 
to Coburn 


Enlarged approximately 
400%. 


Caution: Coburn intra- 

ocular lenses are i 
investigational “a 
devices limited by 

Federal (USA) 

law to investi- 

gational use. 
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IntraOptics. A new company formed by 
people who have been in the IOL business 
from the start. We know the professional's 
needs and we have seen where improve- 
ments can be made. Changes — to bring 
about ease of use, better service and lower 
prices in high quality |OLs. These are some 
of the things you have to look forward to 
from IntraOptics, Inc. 

For more information on the products and 
services of IntraOptics, call or write: 
IntraOptics, Inc., P.O. Box 317, 

Huntington, WV 25708 (800) 843-1137. 


JUS 
Keep Us In Your Sights. 
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Haag-Streit Service 


...you owe it to your instruments. 


serviced ? 


NAME _ 
STREET _ 


Which Haag-Streit 
instruments would 
you like to have 


indicate be Best time aior servicing; in so far as possible, we will comply: 





Original Slit Lamp 900 


If you own an original Haag-Streit pro- 
duct, you are assured that the highest 
quality is built into it. The same is true 
for the service we provide. 











1_SlitLamp ` _ Goldmann No. .... Q 

2 Applanation Tonometer No. 870 ............. | No. 
3 JavalOphthalmometer _No................... E] 5 
4 Goldmann Perimeter —” No................. 1... 


_ Other Haag-Streit Instruments 












STATE 
Š Yakan”: BG ep pippa GS s w ipa 


= Comments as to functioning of instruments: 
No. 900 


MOTU WETH FR SAT š 


Haag-Streit Service, Inc. was establi- 
shedinthe United States in 1962 with a 
primary mission... provide preventive 
maintenance and repair services for all 
ourproductsatalevelthat matches the 
care and skill with which they were 
built. 


Our U.S. facility is stocked with a quar- 
ter of a million dollar inventory of spare 
parts and precision tools. Itis staffed by 
experts. Our field service organization 
is composed exclusively of engineers. 
Each has undergone apprenticeship 
and training in our Swiss factory for at 
least 6 years, plus field work in Europe, 
before qualifying for service in the U.S. 


From March 1987 through June 1987, we 
will be making service calls in the states of 
Oklahoma and Texas. If you would like a 
service call, please reply by March 10, 
1987. 


If you own a Haag-Streit Slit Lamp, 
Goldmann Perimeter, Applanation 
Tonometer, Ophthalmometer, Adapto- 
meter or any other instrument fine 
enough to bear the Haag-Streit label, 
the precision, preventive maintenance 
and repair capabilities of Haag Streit 
Service are available to you. 


Simply fill in the coupon and send it in, 
or give us a phone call and have your 
serial numbers handy. 


(If you don't own Haag-Streit instru- 
ments, isn’t it time you did?) 





E 
i 
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HAAG STR 


7, Industrial Park 








(201) 445-1110 






February, 1987 


SERVICE, 


INC. 


Waldwick, N.J. 07463 U.S.A. 


INCOMPARABLE | 
MEDICATION... 





VCOMIPARAE 


TIMOPTIC 


TIMOLOL MALEATE] MSD 


STERILE OPHTHALMIC SOLUTION 


A N D Fee cee bo Ee 


IÇ is cƏhtrfaindicated in patients with bronchial asthma, a history of bronchial asthma, or severe chronic obstructive t 
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ease (see WARNINGS); sinus bradycardia? second- and third degree atrioventricular block; overt cardiac failure (see WA 
IC SHOCK; and hypersensitivity to any component of this product 














In a multicenter study*... 


Unsurpassed Ocular Tolerability 


Of 110 subjects evaluated: 

ll nearly twice as many experienced burning or tearing 
with Betoptic** (betaxolol HCI) | 

W ocular symptoms overall were fewer and significantly 
less severe with TIMOPTIC 


Preferred over Betoptic by More Than 6 to 1 


Of 113 subjects evaluated: 

E 94 (83.2%) preferred TIMOPTIC 
IB 15 (13.3%) preferred Betoptic 
E 4 (3.5%) had no preference 


In clinical trials lasting from one month to over three years’... 


Unsurpassed Systemic Tolerability Profile 
Documented in More Than 2,000 Patients 


lg 98% reported NO cardiovascular side effects 
lg 99% reported NO respiratory side effects 


Unsurpassed IOP Control Now... 
and for the Long Term 


Efficacy findings revealed a significant reduction in IOP 
and no evidence of tachyphylaxis or tolerance." 


Consider the Outstanding Value of TIMOPTIC... 


Efficacy, tolerability, ocular comfort, preference. ..plus the round 
OCUMETER® Sterile Ophthalmic Dispenser with the exclusive 
precision-designed tip that delivers a metered dose— 

dose after dose—to help make every drop of TIMOPTIC count 
for your patient. 


*Data from a multiple-dose, double-masked, randomized, two-period crossover study 
of healthy volunteers comparing TIMOPTIC 0.5% b.i.d. to Betoptic 0.5% b.i.d. for 
ocular tolerability and subject preference. 

**registered trademark of Alcon Laboratories, Inc. 
Data from the original clinical trials for TIMOPTIC and from ongoing studies designed 
to assess the effects of TIMOPTIC, of pilocarpine, or of no treatment on long-term 
control of IOP and on change in visual fields. These studies are intended to have 
patients under observation for up to six years, with evaluations at three- to four 
month intervals. 

‘+All patients did not contribute data at all time points because the trials varied in length 
and not all patients were evaluated at each time period. The measurement at each 
time period represents the mean IOP of all patients available 


For the majority of patients with chronic open-angle glaucoma 
or elevated IOP who are at sufficient risk to require therapy 
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TIMOLOL MALEATE| MSD 
STERILE OPHTHALMIC SOLUTION 
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Before prescribing TIMOPTIC, please see the Brief Summary 
of Prescribing Information on the next page of this advertisement. 


Copyright © 1987 by Merck & Co., INC 





TIMOPTIC 


(TIMOLOL MALEATE|MSD 


STERILE OPHTHALMIC SOLUTION 


How to start patients on TIMOPTIC: 
Usual starting dosage: one drop 0.25% TIMOPTIC in the affected eye(s) twice a day. 


How to transfer from a single antigiaucoma agent to TIMOPTIC: 
1. On the first day: continue with the agent already being used and add one drop 
0.25% TIMOPTIC in the affected eye(s) b.i.d. 


2. On the second day: discontinue the previously used agent and continue with 
TIMOPTIC in the affected eye(s) b.i.d. 


If clinical response is not adequate: 
Dosage may be increased (from the 0.25% solution) by changing to one drop 0.5% 
TIMOPTIC twice a day in the affected eye(s). Dosages above one drop of 0.5% 
TIMOPTIC twice a day generally have not been shown to produce further reduction 
of IOP. If the intraocular pressure is maintained at satisfactory levels, the dosage 
schedule may be changed to one drop once a day in the affected eye(s). 

In patients with a history of severe cardiac disease, signs of cardiac failure should 
be watched for and pulse rates should be checked. 


CONTRAINDICATIONS: TIMOPTIC is contraindicated in patients with bronchial asthma, a history of 
bronchial asthma, or severe chronic obstructive pulmonary disease (see WARNINGS): sinus brady- 
cardia; second- and third-degree atrioventricular block; overt cardiac failure (see WARNINGS): cardio- 
enic shock; hypersensitivity to any component of this product. 
cae As with other topically applied ophthalmic drugs, this drug may be absorbed systemic- 
ally. 

The same adverse reactions found with systemic administration of beta-adrenergic blocking 
agents may occur with topical administration. For example, severe respiratory reactions and 
cardiac reactions, including death due to bronchospasm in patients with asthma, and rarely 
death in association with cardiac failure, have been reported following administration of 
TIMOPTIC (see CONTRAINDICATIONS). 

Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals 
with diminished myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may 
precipitate more severe failure. 

In Patients Without a History of Cardiac Failure: Continued depression of the myocardium with beta- 
blocking agents over a period of time can, in some cases, lead to cardiac failure. At the first sign or 
symptom of cardiac failure, TIMOPTIC should be discontinued. 

Obstructive Pulmonary Disease: PATIENTS WITH CHRONIC OBSTRUCTIVE PULMONARY DISEASE 
(e.g., CHRONIC BRONCHITIS, EMPHYSEMA) OF MILD OR MODERATE SEVERITY, BRONCHOSPAS- 
TIC DISEASE OR A HISTORY OF BRONCHOSPASTIC DISEASE (OTHER THAN BRONCHIAL ASTHMA 
OR A HISTORY OF BRONCHIAL ASTHMA, IN WHICH ‘TIMOPTIC’ IS CONTRAINDICATED, see CON- 
TRAINDICATIONS), SHOULD IN GENERAL NOT RECEIVE BETA BLOCKERS, INCLUDING ‘TIMOPTIC’. 
However, if TIMOPTIC is necessary in such patients, then the drug should be administered with caution 
since it may block bronchodilation produced by endogenous and exogenous catecholamine stimula- 
tion of beta, receptors. 

Major Surgery: The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to 
major surgery is controversial. Beta-adrenergic receptor blockade impairs the ability of the heart to 
respond to beta-adrenergically mediated reflex stimuli. This may augment the risk of general anesthe- 
sia in surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have 
been subject to protracted severe hypotension during anesthesia. Difficulty in restarting and maintain- 
ing the heartbeat has also been reported. For these reasons, in patients undergoing elective surgery, 
some authorities recommend gradual withdrawal of beta-adrenergic receptor blocking agents. 

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by suf- 
ficient doses of such agonists as isoproterenol, dopamine, dobutamine, or levarterenol. 

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with caution to patients 
subject to spontaneous hypoglycemia or to diabetic patients (especially those with labile diabetes) who 
are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may mask 
the signs and symptoms of acute hypoglycemia. 

Thyrotoxicosis: Beta-adrenergic blocking agents may mask certain clinical signs (e.g., tachycardia) of 
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to 
avoid abrupt withdrawal of beta-adrenergic blocking agents which might precipitate a thyroid storm. 
PRECAUTIONS: General: Patients who are receiving a beta-adrenergic blocking agent orally and 
TIMOPTIC should be observed for a potential additive effect either on the intraocular pressure or on the 
known systemic effects of beta blockade. 

Because of potential effects of beta-adrenergic blocking agents relative to blood pressure and pulse, 

these agents should be used with caution in patients with cerebrovascular insufficiency. If signs or 
hea suggesting reduced cerebral blood flow develop following initiation of therapy with 
TIMOPTIC, alternative therapy should be considered. 
Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness con- 
sistent with certain myasthenic symptoms (e.g., diplopia, ptosis, and generalized weakness). Timolol 
has been reported rarely to increase muscle weakness in some patients with myasthenia gravis or 
myasthenic symptoms. 

In patients with angle-closure glaucoma, the immediate objective of treatment is to reopen the 
angle. This requires constricting the pupil with a miotic. TIMOPTIC has little or no effect on the ant 
When TIMOPTIC is used to reduce elevated intraocular pressure in angle-closure glaucoma, it should 
be used with a miotic and not alone. 

As with the use of other antiglaucoma drugs, diminished responsiveness to TIMOPTIC after pro- 
longed therapy has been reported in some patients. However, in one long-term study in which 96 
patients have been followed for at least 3 years, no significant difference in mean intraocular pressure 
has been observed after initial stabilization. 

Drug Interactions: Although TIMOPTIC used alone has little or no effect on pupil size, mydriasis 
resulting from concomitant therapy with TIMOPTIC and epinephrine has been reported occasionally. 

Close observation of the patient is recommended when a beta blocker is administered to patients 
receiving catecholamine-depleting drugs such as reserpine, because of possible additive effects and 
the production of hypotension and/or marked bradycardia, which may produce vertigo, syncope, or 
postural hypotension. 
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DUACI AND 


Caution should be used in the coadministration of beta-adrenergic blocking agents, such as 
TIMOPTIC® (Timolol Maleate, MSD), and oral or intravenous calcium antagonists, because of possible 
atrioventricular conduo#ion disturbances, left ventricular failure, and hypotension. In patients with 
impaired cardiac function, coadministration should be avoided. 

he concomitant use of beta-adrenergic blocking agents with digitalis and calcium antagonists may 
have additive effects in prolonging atrioventricular conduction time. 
Animal Studies: No adverse ocular effects were observed in rabbits and dogs administered TIMOPTIC 
topically in studies lasting one and two years respectively. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study of timolol maleate in 
rats, there was a statistically significant (P<0.05) increase in the incidence of adrenal pheochromocy- 
tomas in male rats administered 300 times the maximum recommended human oral dose* (1 mg/kg/ 
day). Similar differences were not observed in rats administered oral doses equivalent to 25 or 100 
times the maximum recommended human oral dose. In a lifetime oral study in mice, there were statis- 
tically significant (P<0.05) increases in the incidence of benign and malignant pulmonary tumors and 
benign uterine polyps in female mice at 500 mg/kg/day, but not at 5 or 50 mg/kg/day. There was also a 
significant increase in mammary adenocarcinomas at the 500-mg/kg/day dose. This was associated 
with elevations in serum prolactin which occurred in female mice administered timolol at 500 mg/kg, 
but not at doses of 5 or 50 mg/kg/day. An increased incidence of mammary adenocarcinomas in 
rodents has been associated with administration of several other therapeutic agents which elevate 
serum prolactin, but no correlation between serum prolactin levels and mammary tumors has been 
established in man. Furthermore, in adult human female subjects who received oral dosages of up to 
60 mg of timolol maleate, the maximum recommended human oral dosage, there were no clinically 
meaningful changes in serum prolactin. 

There was a statistically significant increase (P<0.05) in the overall incidence of neoplasms in 
female mice at the 500-mg/kg/day dosage level. 

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronu- 
cleus test and cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transforma- 
tion assay (up to 100 g/mL). In Ames tests, the highest concentrations of timolol employed, 5000 or 
10,000 ,.g/plate, were associated with statistically significant elevations (P<0.05) of revertants 
observed with tester strain TA100 (in seven replicate assays) but not in the remaining three strains. In 
the assays with tester strain TA100, no consistent dose response relationship was observed, nor did 
the ratio of test to control revertants reach 2. A ratio of 2 is usually considered the criterion for a 
positive Ames test. 

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at 
doses up to 150 times the maximum recommended human oral dose. 

Pregnancy: Pregnancy Category C: Teratogenicity studies with timolol in mice and rabbits at doses up 
to 50 mg/kg/day (50 times the maximum recommended human oral dose) showed no evidence of fetal 
malformations. Although delayed fetal ossification was observed at this dose in rats, there were no 
adverse effects on postnatal development of offspring. Doses of 1000 mg/kg/day (1,000 times the 
maximum recommended human oral dose) were maternotoxic in mice and resulted in an increased 
number of fetal resorptions. Increased fetal resorptions were also seen in rabbits at doses of 100 times 
the maximum recommended human oral dose, in this case without apparent maternotoxicity. There 
are no adequate and well-controlled studies in pregnant women. TIMOPTIC should be used during 
pregnancy only if the potential benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because of the potential for serious adverse reactions from timolol in nursing 
infants, a decision should be made whether to discontinue nursing or to discontinue the drug, taking 
into account the importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children have not been established by adequate and well- 
controlled studies. 

ADVERSE REACTIONS: TIMOPTIC Ophthalmic Solution is usually well tolerated. The following 
adverse reactions have been reported either in clinical trials of up to 3 years’ duration prior to release in 
1978 or since the drug has been marketed. 

BODY AS A WHOLE SKIN ENDOCRINE 

Headache, asthenia, chest pain. Hypersensitivity, including Masked symptoms of hypo- 
CARDIOVASCULAR localized and generalized glycemia in insulin-dependent 

Bradycardia, arrhythmia, rash; urticaria. diabetics (see WARNINGS). 

hypotension, syncope, heart RESPIRATORY SPECIAL SENSES 

block, cerebral vascular Bronchospasm Signs and symptoms of ocular 

accident, cerebral ischemia, (predominantly in patients irritation, including conjunctivitis, 
blepharitis, keratitis, blepharop- 


cardiac failure, — with preexisting 
palpitation, cardiac arrest. bronchospastic disease), tosis, decreased corneal sensitiv- 


DIGESTIVE respiratory failure, dyspnea, _ ity, visual disturbances including 
Nausea, diarrhea. nasal congestion. refractive changes (due to with- 

NERVOUS SYSTEM/ drawal of miotic therapy in some 

PSYCHIATRIC cases), diplopia, ptosis. 


Dizziness, depression, 
increase in signs and symp- 
toms of myasthenia gravis, 
paresthesia. 


Causal Relationship Unknown: The following adverse effects have been reported, and a causal rela- 
tionship to therapy with TIMOPTIC has not been established: Body as a Whole: Fatigue; Cardiovascu- 
lar: Hypertension, pulmonary edema, worsening of angina pectoris; Digestive: Dyspepsia, anorexia, 
dry mouth; Nervous System/Psychiatric: Behavioral changes including confusion, hallucinations, 
anxiety, disorientation, nervousness, somnolence, and other psychic disturbances; Skin: Alopecia: 
Special Senses: Aphakic cystoid macular edema; Urogenital: Retroperitoneal fibrosis, impotence. 

The following additional adverse effects have been reported in clinical experience with oral timolol 
maleate, and may be considered potential effects of ophthalmic timolol maleate: Body as a Whole: 
Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular: Edema, worsening of arte- 
rial insufficiency, Raynaud’s phenomenon, vasodilatation; Digestive: Gastrointestinal pain, hepato- 
megaly, vomiting; Hematologic: Nonthrombocytopenic purpura; Endocrine: Hyperglycemia, 
hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation, sweating, cold hands and feet: 
Musculoskeletal: Arthralgia, claudication; Nervous System/Psychiatric: Vertigo, local weakness, 
decreased libido, nightmares, insomnia, diminished concentration; Respiratory: Rales, cough, bron- 
chial obstruction; Special Senses: Tinnitus, dry eyes; Urogenital: Urination difficulties. 

Potential Adverse Effects: In addition, a variety of adverse effects have been reported with other 
beta-adrenergic blocking agents and may be considered potential effects of ophthalmic timolol 
maleate: Digestive: Mesenteric arterial thrombosis, ischemic colitis; Hematologic: Agranulocytosis, 
thrombocytopenic purpura; Nervous System: Reversible mental depression progressing to catatonia; 
an acute reversible syndrome characterized by disorientation for time and place, short-term memory 
loss, emotional lability, slightly clouded sensorium, and decreased performance on neuropsychome- 
trics; Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm with 
a ea distress; Urogenital: Peyronie's disease. 

ere have been reports of a syndrome comprising psoriasiform skin rash, conjunctivitis sicca, 
Otitis and sclerosing serositis attributed to the beta-adrenergic receptor blocking agent, practolol. This 
syndrome has not been reported with timolol maleate. 
HOW SUPPLIED: TIMOPTIC Ophthalmic Solution, 0.25% and TIMOPTIC Ophthalmic Solution, 0.5%. 
Both are available in 2.5-mL, 5-mL, 10-mL, and 15-mL plastic OCUMETER® Ophthalmic Dispensers 
with a controlled drop tip. 
Storage: Protect from light. Store at room temperature. 


*The maximum recommended single oral dose is 30 mg of timolol. One drop of TIMOPTIC 0.5% con- 
tains about 1/150 of this dose which is about 0.2 mg. 


MERCK For more detailed information, consult your MSD 
Representative and the Prescribing Information. 
HARP Merck Sharp & Dohme, Division of Merck & Co., Inc., 


OHME west Point, PA 19486. J6TM24(424) 
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What does it take to make 


the most beautiful intraocular 
lenses in the world? 





It takes a company so dedicated to what it does, 
that it puts perfection before all else. 

A company with a surgeon’s eye for quality, 
not a salesman’s. 

The company is called Ophtec. 

Over the past years, we have been working 
to bring you the news that we have now moved 
far beyond our own excellent standards of lens 
craftsmanship. 

It has taken the creation of a completely 
new production process with the latest lens- 
making equipment and the strictest quality 
controls any lens has ever faced. 

This unique combination of craftsmanship 
(our lens makers average well over fourteen 
years experience each) and modern technology 
has been a revelation. 

The results of which are simply the 
most beautiful intraocular lenses in the world. 


Standard retropupillary lenses in a full 
range of styles, variations and powers. 

Specialist prepupillary lenses based on our 
own iris claw fixation principle. 

Custom-made lenses, where we first 
consult you and your patient, and then design 
a unique lens to solve the problem. 

Even lenses that other companies have 
retired for commercial reasons, but we insist 
on producing as long as there are surgeons who 
still need them. 

Each lens, whether one-off or standard, 
is still made with the same care and dedication. 
All are made from Perspex CQ, the industry’s 
most respected PMMA. 

And all together, they form Oculaid. 

A lens range of such incomparable quality that 
it richly deserves our claim. 

Contact us, and you'll see what we mean. 











OCULAID IS A REGISTERED TRADE MARK OF OPHTEC B.V. 


Ophtec B.V. Schweitzerlaan 15, 9728 NR Groningen, The Netherlands. 
Telephone (31) 50-251 944 Telex 77234 Ophe nl. 
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CHRISTIAN OPHTHALMOLOGY SOCIETY 


Eleventh Annual Meeting 


June 11-14, 1987 
Ommi International Hotel 
Norfolk-Virginia Beach, Virginia 


Hebrews 10.25 Proverbs 9.10 


Doctor, we believe you and your family will really enjoy the eleventh annual Christian Ophthal- 
mology Meeting to be held in Ommi International Hotel. This will feature quality scientific presen- 
tations as well as spiritual talks presented by practicing ophthalmologists. Scientific faculty for 
this meeting includes: 


John G. Clarkson, M.D. Lasers in Ophthalmology 

John A. Costin, M.D. Ophthalmic Surgery 

Forrest D. Ellis, M.D. Pediatric Ophthalmology Update 
Bradley K. Farris, M.D. Neuro-imaging 

William T. Humphrey, M.D. Vitrectomy & Diabetic Retinopathy 
John P. Shock, M.D. Intraocular Foreign Bodies 

J. Lawton Smith, M.D. Optic Nerve Update 1987 

Scheffer C. G. Tseng, M.D. Ocular Surface Disorders 

Thomas 0. Wood, M.D. Chronic Ocular Irritation Syndromes 


The Christian Ophthalmology Society is an international group of eye surgeons featuring an 
annual meeting with scientific papers as well as spiritual presentations. Goals of this society 
include: (1) to develop unity and friendship among ophthalmologists; (2) to encourage medical 
Students, house officers, and fellows; (3) to support physicians’ faith in Christ regardless of 
denominational background; (4) to have meetings with emphasis on the family so that all family 
members will feel at home and enjoy the surroundings; (5) to develop new professional acquaint- 
ances and get to know the families of colleagues; (6) to cooperate with and pray for missionary 
ophthalmologists. Special facilities are available for children with good Bible teaching and shar- 
ing meetings are held for spouses. 


Registration for practitioners is $150.00 per family. Medical students, residents, fellows and 
medical missioners can come for $25.00. Make checks to ACOM and mail to Christian Ophthal- 
mology Meeting, c/o Dr. William T. Humphrey, 905 Redgate Ave., Norfolk, Virginia 23505. 


FURTHER INFORMATION CAN BE OBTAINED BY CONTACTING: WILLIAM T. HUMPHREY, 
M.D., ARRANGEMENTS CHAIRMAN, 905 REDGATE AVE., NORFOLK, VIRGINIA 23505. 


A special invitation is extended to medical students, house officers, and fellows. A limited 
number of grants of $300.00 each are provided along with waiving of registration fees, and 
this also extends to medical missionaries or anyone in need. To apply for such a grant, write: 
Walter T. Parkerson, M.D., Treasurer, Christian Ophthalmology Society, Suite 404, 225 
Hawthorne Lane, Charlotte, N.C. 28204. 


A new dimensioni 
` elečtfodiagnostie: Sy: 


Clinical system for 
` ophthalmic 
, electrodiagnosis `, 
including full visual 
evoked potentials, 
= ERG, flicker fusion 
and EOG testing 
Built-in ‘Capability. 
fo? multisensory EPs . 
-- RS-232 interface 


* 


For further information please 
Amplaid SpA 

Via G. Scalarini 4 
20139.Milano (italy) 

Phone: (02) 5696436 
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AJO 


Always a Great Buy 
Now 
Better Than Ever 


1987 Foreign Subscription Rates 
1 year U.S. $60 
2 years U.S. $115 
In U.S. Funds Only 


Currency 1987 Subscription Rates 

Per One US In Local Funds 
Country Dollar 1 Year 2 Years 
Argentina (Austral 1.269) 76 146 
Australia (Dollar 1.5244) 91 175 
Brazil (Cruzado 15.06) 904 la ae 
Britain (Pound .6705) 40 77 
Canada (Dollar 1.3655) 82 157 
France (Franc 6.255) 375 719 
India (Rupee 13.05) 783 ou" 
Italy (Lira 1332.50) 79,950 152238 
Japan (Yen 155.65) 9,339 17,900 
Mexico (Peso 938) 56,280 107,870 
Netherlands (Guilder 2.1120) 127 243 
Spain (Peseta 128.80) 7, 283 14,812 
Switzerland (Franc 1.5700) 94 181 
W. Germany (Mark 1.8745) 112 . 216 


See Your Book Agent 
Or 
Remit in US Dollar Travellers Checks 
Remit in US Dollars Only. Do Not Remit in Local Funds. 


Subscription Department 
Ophthalmic Publishing Company 
435 N. Michigan Avenue, Suite 1415 
Chicago, IL 60611 
U.S.A. 
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REFINEMENTS IN I.0.L. INSTRUMENTATION 
Designed by Howard L. Lieberman, M.D. Chicago, Illinois 


ARE YOU USING A VISCO-ELASTIC MATERIAL IN CATARACT SURGERY ROUTINELY? 







THE TWO INSTRUMENTS PICTURED BELOW ARE SPECIFICALLY MODIFIED FOR 
USE, WHEN THE ANTERIOR SEGMENT IS FILLED WITH VISCO-ELASTIC MATERIAL. 






—— 


LIEBERMAN LASER RIDGE INSERTION FORCEPS 
with fan shaped front 
è Firm Yet Delicate Grasp Of IOL Using Tongue-In- NEW CONFIGURATION FORA 
Groove Design And Tripod (3 point) Fixation RIDGED PSEUDOPHAKOS FORCEPS 
è Fan Shaped Blades For Lateral Stability 
è Curved Shank For Controlled Approach Into The 
Capsular Bag 


LIEBERMAN LENS LOUPE 
with deep ratchet grooves 


è Overlap Of Lower Blade Serves As Pusher To ise ae E MS 
Complete Insertion Of The Optic ë hae Ait Contendé Nucieus 
e 5” Long Round Knurled Handle Š š š 
e Stop In Back To Prevent From Being Bent Out Of Shape è. Provkiés-Exoplient: Traction During 


Delivery Through Smaller Incision 










LIEBERMAN COMBINATION CAPSULE 
POLISHER AND IRIS RETRACTOR 





LIEBERMAN TYING FORCEPS (MODIFIED) 
e° With Burnished Tips 





FEATURES: 


e Available Straight Or Curved © Angled Upward 20 Degrees m Ril — STS i 
we ” e° 25 Gauge Irrigation Through one Without KHemoving Instrument 

Ë k e nib ie ero Middle Of Cup 1. Retracts Iris In All Directions 

*,, Fine Cone. Tips ° Imm Cup 2. Inspects Capsule Completely 

° 


Stop In Back To Prevent From Being Bent Out Of Shape è Works Well with All Types Of 3. Cleans And Polishes Capsule Surfaces 


Irrigation/Aspiration Systems 4. Irrigates As Needed 
e Available Straight Or Angled 


e Tip Is 0.2mm To Accommodate All Lens Holes Ñ H R q | LG Instruments INC. 


K £il E ee eee SS eee 
e Round Handle For Easy Rotation ice ak / DESIGNERS & MANUFACTURERS OF AMERICAN MADE SURGICAL EYE INSTRUMENTS 
{ N 


6N601 ROUTE 31 © ST. CHARLES, ILLINOIS 60174 ® (312) 584-0097 
All Instruments Made In U.S.A. 





eles Vi geet Se 


LIEBERMAN (MODIFIED SINSKEY) MANIPULATOR 





(All Instruments Shown Not Actual Size) 





Why Take 


Serious Risks? 
Avoid Incorrect Medications In The OR. 


The risk of dispensing incorrect medicines is greatly increased 
when pre-measured amounts are laid out in unmarked syringes. | 
SteriLabels eliminate that risk through color coding for quick 
identification. SteriLabels use a high tack adhesive to insure they F 
won't fall off. SteriLabels are die cut for easy handling and 
sterilized for O.R. use. 
EN To order call our toll-free number today. 


SteriLabels 
i BY 


(JiversatronicS inc 
1-800-345-1244 


620 Parkway, Broomall, PA 19008 
1-215-356-3995 
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m reduci 
Is choos 


Today ophthalmologists are 
discovering that a stable IOL 








surgery. And, for stability, 
more and more doctors are 
choosing closed-loop lenses 
from 3M Vision Care. 
The closed loop is engineered 
to stay in place. 
An engineer 
can tell you why a 
closed-loop IOL is 
more stable. Four- } 
point fixation is 
designed to give SE 
you better centration and more torsional 
stability. But the shape of the haptic is 
critical, and that’s where our ideas go 
to work for you. For instance, we were 
first to use computer-aided design 
(CAD)— to give our Style 34LE lens 
added stability. 


A broader base of contact means 


less stress. 
A closed-loop haptic is designed to 






can mean more patient com- 
fort and fewer complaints after 








criticalstep 
post-op complamts 
a more stable lens. 


distribute pressure evenly across zonules laser and UV optics, and our Style 78 
and other delicate tissue, to reduce the gives you an anterior chamber 
risk of complications caused by tissue alternative. 

| So consider a new choice: the stability 
of the closed-loop lens. Then call 















3M Vision Care. 
I See for yourself—in x 
our award-winning 
— videotape. 
Style 30LE Style 34LE Style 78 


Find out how easy closed-loop 
implantation can be. Send in the 
coupon for a private viewing of 
this informative presentation. 
Specify [ ] Beta or L VHS 
(check one). 


| I want to see more about closed-loop 


| 

| 

| 

damage. 3M Vision Care introduced this | 
| 

| 

| 

lenses. Call me to arrange a viewing time. | 
| 

| 

| 

| 

| 

| 

| 


closed-loop idea in 1979. 


The big surprise is the ease 
of implantation. 

Stability is essential, but you need 
easy handling, too. So 3M Vision Care 
has balanced stability with flexibility. 

In fact, our Style 30LE and Style 





C] Send information only. 


Name 

34LE lenses are designed for one- Sareea 

. . . . >/Hospita 
handed implantation and immediate expt. 
centration. Address Phone 
Nobody gives you more choices City/State/Zip 
than 3M Vision Care. Call 1-800-235-6911 Vision Care/3M 

r i m or 800-235-6913 Building 225-5N-03, 3M Center 
We make the broadest line of closed (1-800-322-6981 in CA) St. Paul MN 55144-1000 

long TOOLS oni the aurot. ‘YOU CANCMOOSE © Lu. a a iis ees es ee all 


Caution-investigational device. Limited by Federal Law to investigational use. Look to us for better ideas 





The zero-degree e Because the field of operation is 
illumination optics of the lit in the normal manner. 
WILD M690/M691 
Surgical Operating 
Microscopes solve many 
problems: 


e Because the illumination optics 
can be swung in and out by means 
of a sterilisable rotatable ring. 


e Because there is a choice of focal 


e Because the illumination lengths (175mm or 200mm). 


optics guide the light into 
the observation beam 
path at an angle of zero 
degrees. 


WILD Surgical Operating 
Microscopes of the M 600 Series: 
Mobile, stable and optically 
e Because the vertically- unique. E 

incident rays cause the 

lens capsule to be seen in 

a reddish transmitted 

light. 


e Because tissue fragments 
become visible on the intensely- 
red fundus. 


Mi 80-85 


Wild Heerbrugg Ltd - 9435 Heerbrugg (Switzerland) : Telex 881 222 | 


Ernst Leitz KG D-6330 Wetzlar Telex: 483849 @ E. Leitz (Instruments) Ltd. Luton, LUL 3HP UK Telex: 825475 Leitzg @ 
Sté WILD LEITZ FRANCE F-92506 Rueil Malmaison Télex: 203334 wif @ LEITZ ITALIANA SRL 1-20133 Milano 

Telex: 320371 leizmi @ Wild Leitz Canada Ltd. Willowdale, Ont M2H 2C9 Telex: 06-986560 wildleitz tor @ 

Ernst Leitz Inc. Rockleigh, New Jersey 07647 Telephone: (201) 7671100 © 
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| Insert the inferior haptic 2, Advance the distal end of 3 With a hook placed into the 


into the capsular bag. The the superior haptic into the 12 o'clock positioning hole, 
elbow of the superior haptic eye to the one o'clock dial the optic 90°. Both haptics 
is already placed. position. end up in the capsular bag. 








How tob 
the superior 


The Kamerling Capsular 90. Precision-Cosmet introduces 
a new all-PMMA lens designed with non-angulated 

haptics attached 90° apart for simple, in-the-bag placement 
of both haptics—inferior and superior. 

This one-piece Perspex CQ lens is also extremely 
flexible—less than 0.6 grams of force is required to 
compress the haptics 4.0mm. 

For more information on the Kamerling Capsular 90, 
model no. 6200, contact your Precision-Cosmet 
representative, or call 


toll free: (800) 328-3961; julat 
(800) 682-3809 (MN). T — a 
Precision-‘Cosmet 


Precision-Cosmet Company, Inc. 11140 Bren Road West, Minnetonka, MN 55343 


Caution: Investigational device limited by Federal (USA) Law to investigational use. © 1986 Precision-Cosmet Company, Inc. 


Introducing Mentor s New 
BAT’ Brightness Acuity lester 






Three variable light C controlled voltage 
settings allow simula assures light condi- 
tion of typical glare tions remain constant 
Ñ “ONGITIONS for every exan 
OFF LO MED Hi 





Comes complete with 
battery pack, recnara- 





ing stand 
Standard eye chart is 
viewed through a 
12mm aperture 
centered in hemis- 
pherical cup 
tom 
Fn at + FEF tds ` 
tht Z poppe aes ee Ë 


A hand held instrument for Instant, accurate documentation is made while the 


patient remains in your examination chair. Write or call 
a a for more information. 
objectively documenting * The BAT was developed in cooperation with Jack T. Holladay, 
. . PE . M.D., Hermann Eye Institute, Houston, Texas. 
functional glare disability in 


NE ee Te ee 


your refracting lane To order — please return this coupon or call toll free: 


; : 1-800-992-7557 (National) 
Here is an instrument that accurately documents your š 1-617-871-6950 (Collectin Mass.) 


assessment of functional glare disability with cataracts F | | 

or other opacities in your examining lane. A battery ar rasa ore A na E Bee anes Acu Teatan 
operated light source illuminates a white matte 
hemispherical cup with a 12mm aperture which the 
patient holds over one eye. With the other eye 
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Changing Patterns of Uveitis 


Dale E. Henderly, M.D., Arla J. Genstler, M.D., Ronald E. Smith, M.D., 
and Narsing A. Rao, M.D. 


We conducted a retrospective analysis of 600 
patients with uveitis seen at the Estelle 
Doheny Eye Center to determine the frequency 
of occurrence of the various forms of uveitis 
and to see if the causes of uveitis have changed 
as compared with previous studies. In 402 
cases (67.0%) we established a specific diagno- 
sis based on history, physical findings, and 
laboratory studies: 167 cases (27.8%) involved 
primarily the anterior segment, 230 (38.4%) the 
posterior segment, and 111 (18.4%) occurred 
as panuveitis. Intermediate uveitis (pars 
planitis) was the single most frequently diag- 
nosed uveitic entity and accounted for 92 cases 
(15.4%). We compared our findings with those 
of previously published studies and found 
that, as new diseases occur and improved diag- 
nostic techniques become available, the differ- 
ential diagnosis of uveitis continues to 
change. 


WE PERFORMED a retrospective study of uve- 
itis patients seen at our institution during the 
past three years to determine how the differen- 
tial diagnosis of uveitis has changed as the 
causes and types of uveitis have been better 
understood, new disease entities have been 
described, and more sophisticated methods of 
investigation have been developed. We also 
wanted to determine the various underlying 
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causes or syndromes of uveitis seen in South- 
ern California and to compare this information 
with previously published studies from other 
areas.'* 


Material and Methods 


The charts of 445 patients seen by the Uveitis 
Service were obtained via a computerized diag- 
nostic retrieval system. The charts were then 
reviewed to determine the findings at the time 
of examination, the tests performed, and the 
final diagnosis given each patient. Additional- 
ly, 155 cases of intraocular inflammation seen 
by the Retina Service were categorized by diag- 
nosis and included in this survey. All cases 
were analyzed, and the data were tabulated. 
Only referred patients seen at our institution 
for tertiary care were included in the study; 
most had been referred by ophthalmologists 
located in Southern California. 

In some cases with no diagnosis, we deter- 
mined the diagnosis, underlying etiology, or 
clinical syndrome from the patient’s history or 
clinical appearance. Laboratory or x-ray stud- 
ies, or both, were used to confirm the initial 
diagnosis or to establish a diagnosis when one 
could not be made from the patient’s history or 
results of physical examination. Standard diag- 
nostic criteria were employed for all syndromes 
or uveitic entities as previously reported.’ Fluo- 
rescein angiography was done in selected 
cases. 


Results 


The diagnoses of uveitis in the patients in 
this study fell into four main categories. Some 
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cases of uveitis had a specific diagnosis that 
was proven or suggested by pathologic or labo- 
ratory studies (for example, a positive conjunc- 
tival biopsy for sarcoid), while other forms 
of uveitis were related to a systemic disease 
(juvenile rheumatoid arthritis, ankylosing 
spondylitis, leukemia) or some underlying ocu- 
lar disease (phacogenic uveitis, intraocular 
lens-related uveitis). A third category consist- 
ed of clinical entities of uveitis with well- 
established disease patterns but whose patho- 
physiologic cause remained unknown (pars 
planitis, birdshot choroidopathy). We used the 
term idiopathic uveitis if the uveitis was not 
found to be associated with an underlying 
cause or if it was not characteristic of a recog- 
nized uveitic clinical entity. 

Uveitis occurred predominantly in the ante- 
rior segment (iritis, iridocyclitis), posterior 
segment (posterior uveitis, chorioretinitis, ret- 
initis, retinal vasculitis, and the like), as pan- 
uveitis (Vogt-Koyanagi-Harada, Behcet’s, and 
the like), or as intermediate uveitis (pars pla- 
nitis). In this study, 167 (27.8%) of the cases 
occurred predominantly anteriorly, 230 (38.4%) 
posteriorly, 111 (18.4%) as panuveitis, and 92 
(15.4%) as intermediate uveitis (Table 1). 

The 72 cases of idiopathic iridocyclitis ac- 
counted for 12.1% of the total number of pa- 
tients with uveitis, but 43.1% of patients with 
predominantly anterior uveitis (Table 2). Juve- 
nile rheumatoid arthritis-associated iridocycli- 
tis’! occurred in 17 patients (2.8%). Perkins‘ 
found an incidence of only 0.1% in his 1961 
study and Perkins and Folk’ found an incidence 
of 5.1% in 1984. Trauma is also a known cause 
of iridocyclitis but was seen in only four of our 
patients (0.7%). This low incidence is probably 
because traumatic iridocyclitis is relatively easy 
to diagnose and is rarely referred for tertiary 
care. 

Toxoplasmic retinochoroiditis was seen in 42 


TABLE 1 
CASES OF UVEITIS BY LOCATION 


DARRELL, 
WAGNER, AND PERKINS PRESENT 
PERKINS* KURLAND’ AND FOLK? STUDY 
LOCATION (1961) (1962) (1984) (1986) 


Anterior 63.0% 54.2% 59.1% 27.8% 
Posterior 19.2% 29.8% 20.7% 38.4% 
Panuveitis 17.8% 16.0% 15.6% 18.4% 
Intermediate 

(pars planitis) N/A N/A 4.6% 15.4% 


patients and accounted for 7.0% of the total 
cases of uveitis and 18.3% of cases of posterior 
uveitis. This was the most common cause of 
posterior uveitis but was somewhat less than 
noted in other studies (Table 3). Retinal vasculi- 
tis was seen in 41 patients, which constituted 
6.8% of total cases and 17.8% of cases of poste- 
rior uveitis. Thirty-eight of these represented 
cases of vasculitis where an underlying cause 
could not be found. The other three patients 
developed retinal vasculitis after a systemic 
viral illness, two of which followed upper respi- 
ratory tract viral infections and one which was 
associated with coxsackievirus meningoen- 
cephalitis. Idiopathic posterior uveitis (includ- 
ing idiopathic chorioretinitis) accounted for 22 
cases (3.7%), cytomegalovirus retinitis was 
seen in 15 patients (2.5%), and presumed ocu- 
lar histoplasmosis” was seen in 21 patients 
(3.5%). Although historically ocular histoplas- 
mosis has been included as a form of uveitis 
(Table 3), it is rarely associated with vitreous or 
retinal inflammation, although a choroiditis 
may be present in some instances.’ 

Panuveitis was observed in 111 patients 
(18.4%) (Table 4); it was idiopathic in 50 pa- 
tients (8.2%). Phacogenic uveitis was diag- 
nosed in four patients (0.6%), three of whom 
had retained nuclear material after cataract ex- 
traction that incited the inflammatory reaction 
and one who had sustained trauma to the eye 
that led to a capsular disruption. Patients with 
intermediate uveitis (pars planitis) accounted 
for the largest group, 92 patients, 15.4%. Of 
those, 60 patients (10.0%) had the classic form 
and 32 (5.4%) had the variant form (Table 5). 


Discussion 


The differential diagnosis of uveitis has con- 
tinued to change over time for a number of 
reasons. New diseases have appeared. New 
clinical entities have been described and previ- 
ously described ones better defined and under- 
stood. New surgical techniques have led to 
uveitis as a complication. Better diagnostic lab- 
oratory techniques have led to new categories 
of uveitis, and better treatment of certain dis- 
eases has led to less uveitis attributable to these 
diseases. 

The acquired immune deficiency syndrome is 
a new disease that was first described in 1981.” 
This has led to a marked increase in the number 
of cases of cytomegalovirus retinitis. Cytomeg- 
alovirus retinitis occurred in 15 patients (2.5%) 
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TABLE 2 
CAUSES OF ANTERIOR UVEITIS 


PERCENT OF TOTAL UVEITIS CASES 





PERKINS PRESENT 
woops® PERKINS* SCHLAEGEL" AND FOLK? STUDY 
NO. OF (1960) (1961) (1973) (1984) (1986) 
DIAGNOSIS CASES % % % % % 
Idiopathic iridocyclitis 72 31.4 i 32.7 12.1 
HLA-B27-positive iridocyclitis 18 3.0 
Juvenile rheumatoid arthritis 17 0.1 = 2.8 
Fuchs’ heterochromic iridocyclitis 11 3.3 1 6.3 1.8 
Herpes simplex keratouveitis 10 0.6 17 
Ankylosing spondylitis 9 11.7 0.7 5.7 1.5 
Intraocular lens related uveitis 6 1.0 
Reiter’s syndrome 6 18.5 5.2 1.0 
Herpes zoster keratouveitis 5 0.1 0.8 
Syphilis 5 4.6 0.6 2.0 1.2 0.8 
Traumatic iridocyclitis £ 0.3 0.7 
Inflammatory bowel disease 2 0.2 2.9 0.3 
Glaucomatocyclitic crisis 2 0.3 0.3 
Tuberculosis iridocyclitis 0.2 
Total 167 4.6% 65.8% š 59.1% 27.8% 





*Schlaegel! noted only total cases of idiopathic uveitis. 


TABLE 3 
PREDOMINANTLY POSTERIOR UVEITIS 





PERCENT OF TOTAL UVEITIS CASES 








PERKINS PRESENT 

woops® PERKINS4 SCHLAEGEL' AND FOLK? STUDY 

NO. OF (1960) (1961) (1973) (1984) (1986) 
DIAGNOSIS CASES % % % % % 
Toxoplasma retinochoroiditis 42 30.8 9.9 15.5 9.2 7.0 
Retinal vasculitis 41 1.8 4.6 6.8 
Idiopathic posterior uveitis 22 5.9 " 6.9 3.7 
Ocular histoplasmosis 21 3.9 32.0 3.5 
Toxocariasis 16 15 2.9 2.6 
Cytomegalovirus retinitis 15 2.5 
Idiopathic retinitis 13 2.2 
Serpiginous choroidopathy 12 2.0 

Acute multifocal placoid 

pigment epitheliopathy 11 1.8 
Acute retinal necrosis 8 1.3 
Birdshot choroidopathy 7 1.0 1.2 
Leukemia/lymphoma 7 0.6 1.2 
Reticulum cell sarcoma 7 i 1:2 
Ocular candidiasis 6 0.3 1.0 
Tuberculous uveitis 1 21.8 0.3 0.2 
Lupus retinitis 1 0.2 

Total 230 56.5% 17.6% 50.6%* 25.3% 38.4% 





*Schlaegel' noted only total cases of idiopathic uveitis. 
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TABLE 4 
PANUVEITIS 





PERCENT OF TOTAL UVEITIS CASES 





PERKINS PRESENT 
woops& PERKINS4 SCHLAEGEL' AND FOLK? STUDY 
NO. OF (1960) (1961) (1973) (1984) (1986) 
DIAGNOSIS CASES % % % % % 
Idiopathic panuveitis 50 158 13.8 P 2.9 8.2 
Sarcoidosis 23 4.4 1.5 2.0 5.2 3.9 
Vogt-Koyanagi-Harada 20 0.1 3.3 
Behcet's disease 11 1.3 0.2 2.9 1.8 
Phacogenic uveitis 4 0.6 
Sympathetic ophthalmia 2 0.1 0.4 
Brucellosis 1 4.9 0.2 0.2 
Other 14.1 4.3 
Total 111 38.9% 16.6% 6.9%* 11.0% 18.4% 





*Schlaegel' noted only total cases of idiopathic uveitis. 


in this study: 14 of these cases were in patients 
with AIDS and one occurred in a patient with a 
renal transplant on a regimen of immunosup- 
pressive therapy. 

Acute retinal necrosis is a previously unrec- 
ognized and possibly new disease entity” not 
seen before the 1970s, that may be caused by 
one of the herpesviruses.” Acute retinal ne- 
crosis was seen in eight patients (1.3%) in our 
study. No previous uveitis surveys have in- 
cluded this diagnosis. 

New clinical entities of uveitis have been 
described. Uveitic syndromes such as serpigi- 
nous choroidopathy™”’ (12 cases), acute multi- 
focal placoid pigment epitheliopathy” (11 
cases), and birdshot choroidopathy™ (seven 
cases) are now recognized uveitic entities that 
may have been termed idiopathic uveitis before 
their full description. 

Intermediate uveitis (pars planitis) has been 
better defined over the past 25 years, and it is 
now apparent that this is a fairly common form 
of uveitis, especially in young adults. Interme- 
diate uveitis (pars planitis) was the most fre- 
quently diagnosed form of uveitis in this study 
and was seen in 92 patients (15.4%). We have 
assigned these patients to one of two groups. 
Classic pars planitis patients (60 patients, 
10.0%) have characteristic pars plana exudate 
formation in addition to the other frequently 
associated findings (a relatively quiet anterior 
segment, marked vitreous cells, vitreous 
clumps and opacities formation inferiorly, reti- 
nal periphlebitis, and the frequent occurrence 
of cystoid macular edema).” A variant form of 
pars planitis (32 cases, 5.4%) lacks the charac- 


teristic pars plana exudate, but shows other 
findings consistent with the diagnosis.” Pars 
planitis occurred most frequently in our series 
than has been reported in previous studies. 
Although the disease has been better character- 
ized over the past 25 years, it still remains a 
frequently underdiagnosed cause of uveitis, 
especially in young adults. 

Intraocular lens-related uveitis is sometimes 
referred to as the uveitis-glaucoma-hyphema 
syndrome when associated with glaucoma and 
hyphema.” Our six patients had persistent 
postoperative intraocular lens-associated uve- 
itis, three of whom had associated glaucoma 
and one who developed recurrent hyphema. 
Anterior chamber lenses were present in four 
of the six patients. Three of the six patients had 
the intraocular lens removed and three were 
treated medically. The cause of the persistent 


TABLE 5 
INTERMEDIATE UVEITIS (PARS PLANITIS) 


PERCENT OF TOTAL UVEITIS CASES* 


PERKINS PRESENT 
SCHLAEGEL' AND FOLKS STUDY 
NO. OF (1973) (1984) (1986) 
DIAGNOSIS CASES % % % 
Pars planitis 
(classic form) 60 7.6 4.6 10.0 
Pars planitis 
(variant form) 32 5.4 
Total 92 7.6% 4.6% 15.4% 


*Woodsê and Perkins‘ did not report any cases of pars planitis. 
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uveitis in these cases remains unknown, but 
may be related to contaminants adherent to the 
lens surface or to idiosyncratic reactions to the 
lens materials themselves. Persistent irritation 
of the iris or angle structures by anterior cham- 
ber intraocular lenses has been implicated as 
the cause, especially since the incidence of 
intraocular lens-related uveitis seems higher in 
patients with anterior chamber intraocular 
lenses. Since the uveitis-glaucoma-hyphema 
syndrome was first described in 1977,” no uve- 
itis surveys have noted its incidence’* as most 
of the studies were published before the devel- 
opment and wide acceptance of intraocular 
lenses as a correction of surgical aphakia. 

Patients whom we labeled as having 
HLA-B27-positive iridocyclitis are those who 
apparently have a genetic predisposition to 
uveitis, but do not give a history of back pain 
and who do not exhibit any abnormality on 
sacroiliac x-ray examination”; some, however, 
may eventually develop the characteristic spi- 
nal changes of ankylosing spondylitis. This 
specific category of uveitis has not been includ- 
ed in previous studies and shows how better 
diagnostic evaluation of uveitis patients has led 
to the identification of a possible new category 
of uveitis. HLA-B27-positive iridocyclitis was 
seen in 18 patients (3.0%). Nine patients (1.5%) 
had uveitis associated with characteristic anky- 
losing spondylitis, which is also associated 
with an increased frequency of the presence of 
HLA-B27.” This is significantly less than was 
found by Perkins and Folk? and Perkins,* and 
slightly more than was found by Schlaegel.’ 

In studies by Woods and Abrahams? and 
Woods, which spanned the 1940s and 1950s, 
tuberculosis and syphilis were frequent causes 
of uveitis. Although the patient population 
being studied may reflect some of the differ- 
ences between their studies and later ones, 
earlier diagnosis and better treatment for tuber- 
culosis have played an important role in the 
marked reduction of this form of uveitis. We 
diagnosed only one case out of 600 with tuber- 
culous uveitis. Syphilis is also a rare cause of 
uveitis in more recent studies; only five cases 
(0.8%) of syphilitic uveitis were diagnosed in 
our study. 

Despite advances in diagnostic techniques 
and refined classifications of uveitis entities, 
many cases of ocular inflammation still defy 
diagnosis. In our series of 600 cases, 198 (33%) 
were finally designated as “idiopathic,” indi- 
cating our inability to establish a specific diag- 
nosis (idiopathic iridocyclitis: 72 [12.1%]; idio- 
pathic posterior uveitis: 11 [3.7%]; idiopathic 
panuveitis: 50 [8.2%]; idiopathic retinitis: 13 


[2.2%]; and retinal vasculitis of undetermined 
etiology: 41 [6.8%]). Although all patients were 
referred for tertiary care and evaluation, we 
were still able to successfully classify 67% of all 
cases. Idiopathic iridocyclitis was the second 
most common form of uveitis in our series 
(12.1% of all cases, 43.1% of patients with 
predominantly anterior uveitis). In Perkins’ 
study‘ of patients seen in London between 1956 
and 1960, 31.4% had idiopathic iridocyclitis, 
and of those patients seen in Iowa before 1984, 
32.7% had idiopathic iridocyclitis. These repre- 
sent 47.7% and 55.3%, respectively, of their 
cases of predominantly anterior uveitis. These 
three studies suggest that in cases of anterior 
uveitis, an underlying cause or clinical entity 
will be found in approximately one-half of 
them. The percentage of patients with idio- 
pathic iridocyclitis was lower in our study, 
perhaps in part because of improved diagnostic 
techniques and because of better delineation of 
specific uveitic entities. Idiopathic panuveitis 
was the third most common form of uveitis and 
occurred in 50 patients (8.2%); this represented 
45.0% of the cases of panuveitis. 

There is a bias in our study introduced by the 
referral nature of our tertiary care center. For 
example, mild to moderately severe iridocycli- 
tis is the most common form of uveitis seen in 
the general ophthalmologist’s practice. Such 
cases are not reflected in our data since they 
usually respond well to topical corticosteroid 
therapy, require no significant diagnostic eval- 
uation, and are only infrequently referred to a 
uveitis specialist. It is therefore important to 
emphasize that our findings relate only to those 
more severe and problematic cases of uveitis 
for which the general ophthalmologist might 
seek further consultation. 
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Clinical Features of Acute Anterior Uveitis 


A. Rothova, M.D., W. G. van Veenendaal, M.S., A. Linssen, M.D., E. Glasius, 
A. Kijlstra, Ph.D., and P. T. V. M. de Jong, M.D. 


We studied the clinical features and progno- 
sis of 73 patients with HLA-B27 positive and 
71 patients with HLA-B27 negative acute ante- 
rior uveitis using computer analysis of more 
than 50 variables per patient. The patients 
with HLA-B27 positive acute anterior uveitis 
showed the following characteristics, which 
were significantly different from patients with 
HLA-B27 negative acute anterior uveitis: 
younger age at onset; high male to female 
ratio; frequent unilateral alternating eye in- 
volvement; severe ocular symptoms during ac- 
tivity, such as presence of fibrin in the anterior 
chamber; absence of mutton fat keratic precip- 
itates; high incidence of ocular complications; 
and frequent association with seronegative 
spondyloarthropathies. 

Despite the difference of disease severity 
and incidence of complications, the long-term 
visual outcome did not differ significantly be- 
tween the two groups. No distinctions were 
observed when patients with HLA-B27 posi- 
tive acute anterior uveitis were subdivided 
according to sex or the presence of ankylosing 
spondylitis. HLA-B27 positive acute anterior 
uveitis formed a distinct clinical entity associ- 
ated with serious prognosis as compared to 
HLA-B27 negative acute anterior uveitis. 


ACUTE ANTERIOR UVEITIS is the most common 
form of intraocular inflammation and accounts 
for an annual incidence of 8.2 new cases per 
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100,000.’ It is also one of the most difficult 
uveitis entities to diagnose from an etiologic 
standpoint. Acute anterior uveitis is currently 
classified as an iridocyclitis that lasts less than 
three months.’ 

In a white population acute anterior uveitis is 
associated with HLA-B27 in 50% of the pa- 
tients.*° It accounts for the majority of uveitis 
cases seen by an ophthalmologist who works 
with this population. Of patients with HLA- 
B27 positive acute anterior uveitis, more than 
half suffer from an associated rheumatic dis- 
ease.”® 

Anterior uveitis associated with HLA-B27 
has been reported to form a distinct clinical 
entity with favorable clinical prognosis when 
compared to patients with HLA-B27 negative 
acute and chronic anterior uveitis.’* The re- 
ported clinical features of HLA-B27 positive 
anterior uveitis include unilateral ocular in- 
volvement, short duration of activity, marked 
protein extravasation into the anterior cham- 
ber, and the absence of mutton fat keratic 
precipitates.“"” Other authors, however, could 
not confirm these clinical findings.” Many clin- 
ical studies dealing with this subject have used 
the term “acute” to describe the type of inflam- 
mation rather than the duration of activity. 
Therefore, the results of several clinical studies 
are not directly comparable. 

We conducted an analysis of the clinical fea- 
tures and visual outcome in 73 patients with 
HLA-B27 positive and 71 patients with HLA- 
B27 negative acute anterior uveitis. The aim of 
our study was to define a clinical entity of 
HLA-B27 positive acute anterior uveitis and to 
compare its clinical features and prognosis to 
patients with HLA-B27 negative acute anterior 
uveitis. 


Material and Methods 


We studied 73 consecutive patients with 
HLA-B27 positive and 71 consecutive patients 
with HLA-B27 negative acute anterior uveitis 
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who were examined at a uveitis clinic in Am- 
sterdam during 1983 and 1984. Acute anterior 
uveitis was defined as iritis or iridocyclitis that 
completely healed within three months. Pa- 
tients in whom acute anterior uveitis was ini- 
tially diagnosed but which later became chronic 
were not included in this study. 

Examination of all patients included HLA- 
B27 typing, syphilis serology, serum angio- 
tensin-converting enzyme, serum lysozyme, 
and chest x-rays. Sacroiliac x-rays were per- 
formed in 70 of 73 patients positive for HLA- 
B27. The reported incidence of ankylosing 
spondylitis in patients with HLA-B27 negative 
acute anterior uveitis is low®’*!!; therefore, in 
this group the x-rays of sacroiliac joints were 
only performed in patients with low back pain 
or arthralgias (14 of 71). All patients were 
examined during an active attack of acute ante- 
rior uveitis and when possible a retrospective 
review of clinical data was performed. In all 
cases a full ophthalmologic examination, in- 
cluding slit-lamp examination, indirect oph- 
thalmoscopy, tonometry, and visual acuity 
testing, was performed. All patients positive 
for HLA-B27 and patients negative for HLA- 
B27 with lumbar pain or arthralgias were exam- 
ined by a rheumatologist. Ankylosing spondy- 
litis was diagnosed using Bennet and Burch’s 
criteria.” 

All patients were treated with corticosteroids 
and cycloplegic eyedrops. Occasionally, sub- 
conjunctival injections of corticosteroids were 
administered. Oral corticosteroids were not 
used, but in some cases oral non-corticosteroid 
anti-inflammatory agents were prescribed. 

For each patient the following criteria were 
stored in a database: results of the HLA-B27 
typing, sex, race, age at the onset of acute 
anterior uveitis, number and date of active 
acute anterior uveitis episodes, concomitant 
diseases and prescribed medications, concomi- 
tant ocular abnormalities, familial occurrence 
of general or ocular diseases, results of sacroili- 
ac x-rays, complaints of lumbar pain or arthral- 
gia, and recent ocular findings including opti- 
mal visual acuity and persisting acute anterior 
uveitis complications. 

Further, during each active recurrence of 
acute anterior uveitis, inflammatory activity 
was Classified according to a standard grading 
system’ and recorded with the results of 
slit-lamp examination, ophthalmoscopy, and 
tonometry; the decrease of visual acuity; other 
ocular complications of acute anterior uveitis; 
duration of the activity; unilateral or bilateral 
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involvement of the disease; any previous ill- 
ness or exacerbation of lumbar pain or arthral- 
gia; and concomitant general medication. We 
also recorded the medication for acute anterior 
uveitis, any continuous ocular therapy, and the 
ophthalmologic findings after the inflammation 
had subsided. The data were analyzed (1) by 
calculating the descriptive statistics for the 
HLA-B27 positive and HLA-B27 negative acute 
anterior uveitis groups, and (2) the differences 
were assessed using the chi-square test and 
Student’s t-test when appropriate. A 12-cell 
chi-square analysis was used to test for signifi- 
cant deviation of the monthly acute anterior 
uveitis incidence from the expected number of 
%12 of the cases per year. (In this study P<.05 
was considered significant unless stated other- 
wise). The mean duration of follow-up was 3 13 
years. 


Results 


Patients positive for HLA-B27 were younger, 
predominantly men, and had more frequent 
recurrent acute anterior uveitis than patients 
negative for HLA-B27 (Table 1). When the pa- 
tients who had recurrent acute anterior uveitis 
were compared in both groups, the disease-free 
intervals were longer in patients positive for 
HLA-B27. 

There were six black patients in the group 
negative for HLA-B27, and none in the group 
positive for HLA-B27 (P<.05). 


TABLE 1 
CHARACTERISTICS OF PATIENTS WITH 
ACUTE ANTERIOR UVEITIS 


PATIENTS PATIENTS 
POSITIVE FOR NEGATIVE FOR 
HLA-B27 HLA-B27 
CHARACTERISTIC (N = 73) (N = 71) 
Age at the onset (yrs)* 34.9 43.2 
Sex ratio, male:female* 2.5:1 0.97:1 
Duration of symptoms (wks)* 6.1 4.4 
Interval between attacks (wks)' 100.6 58.3 
No. of observed attacks 252 148 
Mild systemic disease pre- 
ceding attack (%) 11 13 
Exacerbation of low back pain 
before attack (%) 7 3 
* P<.002. 
t P<.02. 
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Ocular abnormalities apart from uveitis, for 
example, amblyopia and strabismus, were 
equally distributed between both groups of 
patients. Patients positive for HLA-B27 were 
younger at the onset of acute anterior uveitis 
than patients negative for HLA-B27. The age 
distribution of all acute anterior uveitis exacer- 
bations in patients positive for HLA-B27 
showed a peak at 30 years of age, whereas 
patients negative for HLA-B27 showed a 
biphasic curve with a peak around 30 years and 
a second peak at 60 years of age (Fig. 1). The 
seasonal influence on the activity of the disease 
was evident for patients positive for HLA-B27 
(P<.02), with the highest incidence of acute 
anterior uveitis attacks occurring during the 
autumn and early winter months (Fig. 2). In 
patients negative for HLA-B27 this seasonal 
variation seemed negligible. 

In both groups we observed equally low per- 
centages of general disorders, mainly mild 
upper respiratory tract infections or exacerba- 
tion of low back or joint pains before an active 
acute anterior uveitis attack (Table 1). No rela- 
tionship was found between general medica- 
tion for associated diseases and the recurrence 
rate of acute anterior uveitis. 

Because there was frequent involvement of 
both eyes during the course of the disease, we 
observed 103 affected eyes in the group of 
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patients positive for HLA-B27 and 92 affected 
eyes in the group oí patients negative for HLA- 
B27 (Table 2). The unilateral alternating acute 
anterior uveitis was strongly associated with 
the presence of HLA-B27 (P<.001). 

The ocular symptoms during an active stage 
of acute anterior uveitis were more severe in 
patients positive for HLA-B27 (Table 3), espe- 
cially the presence of fibrin in the anterior 
chamber, evidence of active cyclitis, and a 
marked decrease of visual acuity. Of 103 affect- 
ed eyes, 33 (32%) required a subconjunctival 
corticosteroid injection in patients positive for 
HLA-B27 as opposed to 5 of 92 (5%) eyes 
requiring an injection in patients negative for 
HLA-B27 (P<.001). The mean decrease in visu- 
al acuity was 3.2 lines and 2.1 lines, respective- 
ly, in patients positive and negative for HLA- 
B27 (P<.001). 

Persisting ocular complications in patients 
with acute anterior uveitis are given in Table 4. 
Complications listed here were caused by uve- 
itis. Cases of decreased visual acuity unrelated 
to this cause were excluded. The group of 
patients positive for HLA-B27 was more seri- 
ously affected, as the total number of ocular 
complications was significantly higher in HLA- 
B27 positive eyes affected by acute anterior 
uveitis (P<.001). Intraocular operations (three 
filtering procedures and two cataract extrac- 
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Fig. 1 (Rothova and associates). Age distribution in 296 observed acute anterior uveitis (AAU) attacks. 


140 AMERICAN JOURNAL OF OPHTHALMOLOGY 


February, 1987 


wam TT LLlIII L II P K K K K K KU&l L D Eee 


40 
` 

Y) \ 
S \ 
S 30  \ 
g ç 
= ih 
< \ j 
ie \ 
Š 20 ! O " 
D 
a 
= 
= Q 


\ 
\ 
\ 
\ 
\ 
/\ 
iO 
/ 
10-4, F 
/ 


O——O onset of HLA B27* AAU attacks 
mg—— onset of HLA B277 AAU attacks 
O—o onset of AAU attacks (total) 





J F M A M 


Fig. 2 (Rothova and associates). Monthly distribution of acute anterior uveitis attacks (AAU). 


tions) were required only in patients positive 
for HLA-B27; the difference, however, was not 
statistically significant. The number of visually 
handicapped or legally blind eyes did not sig- 
nificantly differ between the two groups. 

Ankylosing spondylitis and Reiter’s syn- 
drome were strongly associated with patients 
positive for HLA-B27 (Table 5). No other associ- 
ation of systemic disease and HLA-B27 positivi- 
ty or negativity was observed. Except for fre- 
quent use of oral antiphlogistics in the group of 
patients positive for HLA-B27, no further asso- 
ciation was observed between the medication 
for associated disorders and acute anterior uve- 
itis. Low back and peripheral joint pains were 
typical for patients positive for HLA-B27 (Table 
6). Radiologic evidence of ankylosing spondyli- 
tis was found in 29 of 70 patients positive for 
HLA-B27, in whom the x-rays were recently 
taken. 

The patients positive for HLA-B27 were sub- 
divided according to the presence of ankylos- 
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ing spondylitis (Table 7). No difference was 
observed in clinical features and complications 
of acute anterior uveitis in these patients (Table 
8); however, all eyes with decreased visual 


TABLE 2 
OCULAR INVOLVEMENT IN ACUTE ANTERIOR UVEITIS 





PATIENTS PATIENTS 
POSITIVE FOR NEGATIVE FOR 

HLA-B27* HLA-B27' 

(N = 73) (N = 71) 
OCULAR INVOLVEMENT NO. (%) NO. (%) 
Bilateral? 2 ( 3) 15 (21) 
Unilateral right 21 (29) 31 (44) 
Unilateral left 22 (30) 19 (27) 
Unilateral alternating 28 (38) 6 ( 8) 


* No. of affected eyes = 103. 
' No. of affected eyes = 92. 
t P<,001. 
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TABLE 3 TABLE 4 
CLINICAL FEATURES DURING AN ACTIVE STAGE OCULAR COMPLICATIONS IN ACUTE ANTERIOR 
OF ACUTE ANTERIOR UVEITIS UVEITIS 
PATIENTS PATIENTS PATIENTS PATIENTS 
POSITIVE NEGATIVE POSITIVE FOR NEGATIVE FOR 
FOR FOR HLA-B27 HLA-B27 
HLA-B27 HLA-B27 (N = 103) (N = 92) 
(N = 73) (N = 71) 
— —V—AN NO. OF NO. OF 
FEATURE NO. (%) NO. (%) AFFECTED AFFECTED 
Ee.. ; z COMPLICATIONS EYES (%) EYES (%) 
Fibrin in anterior chamber” 41 (56) 7 (10) —= 
3+ cells in anterior Cataract 14 (14) 6 - (0 
chamber* 4 (60) 13 (18) Glaucoma 8 (8) 2° (2 
Mutton fat keratic Cystoid macular edema + ( 4) 0 ( 0) 
precipitates* 2 ( 3) 23 (32) Persisting posterior synechiae ° 36 (36) 15 (15) 
2+ cells in vitreous* 40 (55) 14 (20) Surgical intervention 5 (5) 0 (0) 
Intraocular pressure Visual acuity =20/60 6 ( 6) 1 ( 1) 
>25 mm Hg 11 (15) 11 (16) Visual acuity =20/200 3 ( 3) 1 ( 1) 
Sufficient treatment with Total No. of eyes affected’ 48 (47) 18 (19) 
eyedrops only* 46 (63) 65 (92) op 
Required oral noncorticosteroid A EAN: 
antiphlogistics* 24 (3) 6 (8) =. 
* P<,001. 


acuity were in the nonankylosing spondylitis 
group (difference is not significant). Of 43 af- 
fected eyes in patients with ankylosing spondy- 
litis, 15 required a subconjunctival corticoste- 
roid injection; of 60 eyes in patients without 
ankylosing spondylitis, 18 required an injec- 
tion. From the seven affected eyes in six pa- 
tients with Reiter’s syndrome, one eye had a 
visual acuity less than 20/200. 


TABLE 5 
ASSOCIATION OF SYSTEMIC DISEASE WITH ACUTE 
ANTERIOR UVEITIS 


PATIENTS PATIENTS 
POSITIVE FOR NEGATIVE FOR 
HLA-B27 HLA-B27 
(N = 73) (N = 71) 
SYSTEMIC DISEASE NO. (%) NO. (%) 
Ankylosing spondylitis* 29 (39) 1 ( 1) 
Reiter's syndrome’ 6 ( 8) 0 ( 0) 
Psoriatic arthropathy 3 ( 4) 0 ( 0) 
Sarcoidosis (histologically 
proven) 0 ( 0) 2 ( 3) 
Syphilis 2 ( 3) 5 ( 7) 
Diabetes mellitus 1 ( 1) 6 ( 9) 
Hypertension 2 ( 3) 7 (10) 
* P<.001. 
t P<.05. 


Of patients positive for HLA-B27, men and 
women were similar in terms of clinical 
findings, prognosis of acute anterior uveitis, 
and presence of associated ankylosing spondy- 
litis. The medical history in patients positive 
for HLA-B27 disclosed familial occurrence of 
8% for ankylosing spondylitis, 5% for psoria- 
sis, and 14% for nonspecific rheumatic prob- 
lems. These associations were not reported by 
patients negative for HLA-B27. 

From the differences in the clinical picture of 
acute anterior uveitis between patients positive 
and negative for HLA-B27, six clinical criteria 
were selected: (1) unilateral acute anterior uve- 
itis; (2) fibrin or 3+ cells present in anterior 


TABLE 6 
FREQUENCY OF RHEUMATOLOGIC PROBLEMS IN 
PATIENTS WITH ACUTE ANTERIOR UVEITIS 





PATIENTS PATIENTS 
POSITIVE FOR NEGATIVE FOR 
HLA-B27 HLA-B27 
(N = 73) (N = 71) 
RHEUMATOLOGIC PROBLEM NO. (%) NO. (%) 
Low back pain* 41 (56) 10 (14) 
Pain in peripheral joints* 24 (33) 4 ( 6) 
Complaints severe enough 
to warrant a visit to 
consulting physician* 20 (27) 4 ( 6) 





* P<.001. 
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TABLE 7 
COMPARISON OF THE CLINICAL FEATURES IN 
PATIENTS WITH HLA-B27 POSITIVE 
ACUTE ANTERIOR UVEITIS WITH AND 
WITHOUT ANKYLOSING SPONDYLITIS 


ANKYLOSING NONANKYLOSING 
SPONDYLITIS* SPONDYLITIS! 
(N = 29) (N = 44) 
FEATURE NO. (%) NO. (%) 
Recurrent acute 
anterior uveitis 22 (76) 25 (57) 
Unilateral alternating 
eye involvement 15 (52) 13 (30) 
Fibrin in anterior 
chamber 16 (55) 25 (57) 
3+ cells in anterior 
chamber 17 (59) 27 (61) 


2* cells in vitreous 18 (62) 22 (50) 


* Sex ratio, male:female, 3:1; average age at onset, 32.5 yrs; 
average duration of attack, 6.1 wks; average interval between 
attacks, 113.2 wks. 

t Sex ratio, male:female, 2.2:1; average age at onset, 36.2 yrs; 
average duration of attack, 6.2 wks; average interval between 
attacks, 91.3 wks. 


chamber during attack; (3) absence of mutton 
fat keratic precipitates; (4) history of previous 
acute anterior uveitis; (5) age at the onset of 
acute anterior uveitis less than 40 years; and (6) 
associated ankylosing spondylitis or Reiter’s 
syndrome. All patients were classified accord- 
ing to the presence of these criteria (Fig. 3). In 
the group of patients positive for HLA-B27, 64 
of 73 (88%) fulfilled four or more of these 
criteria; 39 (53%) fulfilled five or more; and 14 
(19%) fulfilled all six criteria. In the group of 
patients negative for HLA-B27, only 11 of 71 
(15%) fulfilled four or more of these criteria and 
two (3%) fulfilled five criteria. No one in this 
group fulfilled all six criteria (P<.001). If the 
associated rheumatic disease was not included 
in these criteria, the feature score of four or 
more criteria was present in 58 of 73 (80%) of 
patients positive for HLA-B27 and ten of 71 
(14%) patients negative for HLA-B27. 

Of 71 patients negative for HLA-B27, a spe- 
cific diagnosis was made for 28 (39%) (Table 9). 
There were three patients in whom the diagno- 
sis of presumed ocular sarcoidosis was made 
based on radiologic chest examination and in- 
creased angioconverting enzyme levels, but 
without histologic confirmation of this disease. 

All patients were subdivided according to the 
presence of recurrent acute anterior uveitis 


TABLE 8 
COMPLICATIONS OF ACUTE ANTERIOR UVEITIS IN 
PATIENTS POSITIVE FOR HLA-B27 WITH 
AND WITHOUT ANKYLOSING SPONDYLITIS 


ANKYLOSING | NONANKYLOSING 
SPONDYLITIS SPONDYLITIS 
CRE iaa ERSE ee a 
NO. OF NO. OF 
AFFECTED AFFECTED 
COMPLICATIONS EYES (%) EYES (%) 
Cataract 3 7) 11 (18) 
Glaucoma 2 ( 5) 6 (10) 
Persisting posterior synechiae 16 (37) 20 (33) 
Visual acuity =20/60 0 ( 0) 6 (10) 
Visual acuity =20/200 0 ( 0) 3 ( 5) 
Total No. of eyes affected 20 (47) 28 (47) 


(Table 10). Recurrent acute anterior uveitis was 
significantly more frequent in patients positive 
for HLA-B27 (P<.005). Patients with recurrent 
disease suffered more frequently from ocular 
complications compared to patients with only 
one acute anterior uveitis attack. 


Discussion 


This study shows that the HLA-B27- 
associated acute anterior uveitis is a separate 
clinical entity. Typical clinical features are uni- 
lateral violent iridocyclitis associated with fi- 
brin in the anterior chamber and the absence of 
mutton fat keratic precipitates. The inflamma- 
tory activity usually lasts six weeks and recurs 
after long disease-free periods with unilateral 
alternating eye involvement. This ocular syn- 
drome occurs frequently in young male adults 
and has a high association with systemic rheu- 
matic disease (Table 5). 

Six clinical criteria were selected to define 
acute anterior uveitis associated with HLA- 
B27. The presence of all six criteria was ob- 
served only in patients positive for HLA-B27; a 
combination of five criteria was observed in 
93% of patients positive for HLA-B27 and in 7% 
of patients negative for HLA-B27 (Fig. 3). Fur- 
thermore, 53% of patients positive for HLA-B27 
fulfilled five or more of the selected criteria. 
The presence of five or more criteria describes 
almost exclusively patients with HLA-B27 posi- 
tive acute anterior uveitis and may therefore be 
accepted as being diagnostic of HLA-B27- 
associated acute anterior uveitis. 

Favorable ocular prognosis of the HLA-B27- 
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TABLE 9 
SPECIFIC DIAGNOSIS IN PATIENTS WITH NEGATIVE 
HLA-B27 ACUTE ANTERIOR UVEITIS 





SPECIFIC DIAGNOSIS (N = 71) (%) 


Trauma 

Diabetes mellitus 

Syphilis* 

Varicella zoster virus 

Definite sarcoidosis 

Presumed sarcoidosis 

Fuchs’ heterochromic cyclitis 
Autoimmune vasculitis 
Impending corneal graft rejection 
Unknown 43 
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*There were two additional cases of syphilis, which were 
adequately treated early during the course of the disease (in both 
cases many years before the onset of acute anterior uveitis). 
Acute anterior uveitis in these patients was considered not to be 
related to their past syphilitic infection. 
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Fig. 3 (Rothova and associates). 
Number of clinical features present 
in patients with positive and nega- 
tive HLA-B27 acute anterior uve- 
itis. Percentages of patients posi- 
tive and negative for HLA-B27 
from the total number of patients 
fulfilling a certain score are shown 
above each bar (for the selected 
criteria, see Results section). 
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TABLE 10 
OCULAR COMPLICATIONS OF ACUTE ANTERIOR 
UVEITIS IN RELATION TO THE RECURRENCE 
OF THE DISEASE 

Pe Sy pe EEE Ee Se ee ee o 

SINGLE RECURRENT 

ATTACK ATTACKS 

(N = 78) (N = 117) 
COMPLICATIONS NO.* (%) NO.! (%) 
Cataract’ 2 ( 3) 18 (15) 
Glaucoma 2 ( 3) 8 ( 7) 
Cystoid macular edema 0 ( 0) 4 ( 3) 
Persisting posterior synechiae§ 8 (10) 43 (37) 
Visual acuity =20/60 1 ( 1) 6 ( 5) 
Visual acuity =20/200 0 ( 0) 4 ( 3) 
Total No. of eyes affected§ 8 (10) 58 (50) 


* No. of affected eyes in 69 patients, including 26 (38%) positive 
for HLA-B27. 

t No. of affected eyes in 75 patients, including 47 (63%) positive 
for HLA-B27. 

t P<.01. 

S P<.001. 
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associated acute anterior uveitis has been re- 
ported.®* The increased prevalence of compli- 
cations in HLA-B27 negative anterior uveitis 
has been attributed to the more prolonged 
inflammatory activity in these patients. In the 
present series, the patient group consisted of 
strictly selected acute uveitis cases with an 
inflammatory activity lasting less than three 
months. As patients negative for HLA-B27 tend 
to develop chronic cases of anterior uveitis, we 
excluded all such patients from our study. The 
visual outcome as well as the frequency of 
several ocular complications, such as cataract, 
glaucoma, or cystoid macular edema, in pa- 
tients positive for HLA-B27 did not significant- 
ly differ from patients negative for HLA-B27. 
However, if these uveitis sequelae are consid- 
ered as one group, then the number of eyes in 
patients positive for HLA-B27 compared to 
eyes in patients negative for HLA-B27 that are 
damaged by uveitis is significantly higher 
(P<.001) This suggests that an individual pa- 
tient positive for HLA-B27 will likely develop 
uveitis complications. That patients positive 
for HLA-B27 have a severe iridocyclitis, which 
often relapses, may be why patients with HLA- 
B27 positive acute anterior uveitis have a seri- 
ous prognosis compared to those with other 
acute forms of anterior uveitis. When all pa- 
tients (independent of HLA-B27) were subdi- 
vided according to the recurrence rate of uve- 
itis (Table 10), the patients with only one acute 
anterior uveitis attack had a better ocular out- 
come compared to the patients with recurrent 
disease. Visual outcome and the incidence of 
complications are probably related to the recur- 
rence rate of acute anterior uveitis. 

The reported differences in acute anterior 
uveitis severity between men and women? were 
not found in this study, nor were any clinical 
distinctions in acute anterior uveitis observed 
between patients with and without ankylosing 
spondylitis. The eyes with decreased visual 
acuity were found only in patients with non- 
ankylosing spondylitis. All of these patients 
had at least three recurrences of acute anterior 
uveitis. 

In our series the syndrome of recurrent se- 
vere unilateral acute anterior uveitis was not 
restricted to HLA-B27 positive patients. In the 
patients negative for HLA-B27, 11 (15%) 
showed similar clinical features, namely re- 
peated unilateral acute anterior uveitis attacks 
with fibrin in the anterior chamber. Of these 11 
patients, one had ankylosing spondylitis and 
two others had psoriasis (without arthropa- 
thy). These findings along with genetic and 


epidemiologic studies suggest that other fac- 
tors in addition to HLA-B27 cause the so-called 
HLA-B27-associated disorders. 

An infective cause for HLA-B27-associated 
disorders has been postulated for many years, 
especially the infection of mucosal surfaces by 
gram-negative bacteria.” In this study the re- 
ported incidence of preceding systemic infec- 
tions was equal in both HLA-B27 positive and 
negative groups of patients. The seasonal vari- 
ation of acute anterior uveitis attacks, as ob- 
served in the HLA-B27 positive group, could 
possibly be related to certain environmental 
factors, such as subclinical bacterial infections. 

Earlier studies have shown that approximate- 
ly 50% of patients with HLA-B27 positive acute 
anterior uveitis suffer from associated rheumat- 
ic disorders. In our study 37 (51%) of patients 
with HLA-B27 positive acute anterior uveitis 
suffered from seronegative spondyloarthrop- 
athies (ankylosing spondylitis, Reiter’s syn- 
drome, psoriatic arthropathy). The remaining 
36 patients (49%) had no other HLA-B27- 
associated disease. Previous studies have sug- 
gested that acute anterior uveitis and ankylos- 
ing spondylitis are independent diseases, both 
strongly associated with HLA-B27.9 In the 
HLA-B27 positive population the incidence of 
ankylosing spondylitis is 1%, which is much 
lower than the frequency of 39% found in our 
patients with HLA-B27 positive acute anterior 
uveitis. This suggests that these diseases which 
are often found independently are, by un- 
known mechanisms, related. HLA-B27-asso- 
ciated disorders may not be independent of 
each other but instead have a variable disease 
expression, possibly depending on environ- 
mental and genetic factors. A hereditary theory 
has been proposed, which suggests that the 
clinical picture depends on complex genetic 
factors that influence the penetrance and ex- 
pression of the disease.” However, the role of 
environmental and genetic factors in the patho- 
genesis of HLA-B27-associated disorders is not 
yet clear. 

Based on this study we concluded that HLA- 
B27-associated acute anterior uveitis has its 
own distinct clinical picture and prognosis. 
Furthermore, an association of more than 50% 
is observed with various seronegative spon- 
dyloarthropathies. While the ocular outcome 
for patients with HLA-B27-associated acute 
anterior uveitis is favorable when compared to 
patients with other types of anterior uveitis, 
the prognosis within the group of acute uveal 
inflammations is serious. 

From the data presented here we conclude 
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that HLA-B27 typing in patients with anterior 
uveitis is an important diagnostic tool. It pro- 
vides information concerning the clinical pic- 
ture and prognosis of these patients and ena- 
bles the early diagnosis of associated systemic 
rheumatic disease. Further studies concerning 
the role of HLA-B27 and other factors involved 
in the pathogenesis of acute anterior uveitis are 
required for a better understanding of this 
disease process. 
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Intraoperative Argon Endophotocoagulation for Recurrent 


Vitreous Hemorrhage After Vitrectomy for Diabetic 


Retinopathy 





Peter E. Liggett, M.D., John S. Lean, M.D., William E. Barlow, Ph.D., 
and Stephen J. Ryan, M.D. | 


We reviewed the medical records of 103 con- 
secutive cases of vitrectomy performed for 
complications of diabetic retinopathy to deter- 
mine if the introduction of argon laser 
endophotocoagulation had reduced the inci- 
dence of recurrent vitreous hemorrhage. 
Twenty-six eyes (48%) treated with endophoto- 
coagulation and 35 (71%) eyes not receiving 
laser treatment had a recurrent hemorrhage. 
Follow-up was shorter for the eyes treated with 
endophotocoagulation, but a log-rank analysis 
to allow for this variable confirmed the benefit 
of laser photocoagulation (P<.05). The propor- 
tion of eyes requiring surgical removal of the 
hemorrhage was also significantly lower in 
the group receiving endophotocoagulation 
(P<.05). The beneficial effect of intraoperative 
laser treatment was independent of the 
amount of preoperative laser treatment, apha- 
kia, and indications for the original vitrec- 
tomy surgery. 


HEMORRHAGE into the vitreous cavity fre- 
quently occurs after vitrectomy for complica- 
tions of proliferative diabetic retinopathy. Asa 
result, visual recovery is delayed and addition- 
al surgery may be required to remove the 
blood.' We believe that the extent of this clinical 
problem has been diminished by the use of 
intraoperative argon laser photocoagulation.”* 
To examine this issue we reviewed a consecu- 
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tive series of cases of vitrectomy for diabetic 
retinopathy that spanned the introduction of 
this instrument at our institution. 





Subjects and Methods 


We reviewed the medical records of 103 con- 
secutive patients who underwent vitrectomy 
for complications of proliferative diabetic reti- 
nopathy. Forty-nine of these procedures were 
performed before the introduction of the argon 
laser at our institution and 54 were performed 
using this additional technique. There were no 
statistically significant differences in age of pa- 
tients, sex, or affected eye between the two 
groups. Vitrectomy was performed for the fol- 
lowing three indications: nonresolving vitreous 
hemorrhage, traction macular detachment, or 
combined traction and rhegmatogenous retinal 
detachment. A recurrent vitreous hemorrhage 
was defined as a fresh hemorrhage into the 
vitreous cavity occurring more than one week 
after vitrectomy. It was diagnosed when previ- 
ously visible fundus details had become ob- 
scured. The presence or absence of iris neovas- 
cularization was also recorded. The follow-up 
ranged from 19 weeks to nine months, with a 
median follow-up of 11 months in the group 
treated with argon laser photocoagulation and 
16 months in the group not receiving this treat- 
ment. 

The surgery in the two groups was similar. 
Vitrectomy was performed using a closed mi- 
crosurgical technique and common gauge in- 
strumentation. Lensectomy was done when 
lens opacities precluded visualization during 
the procedure. Conventional techniques of 
membrane dissection were used where neces- 
sary. Retinal breaks were treated by gas-fluid 
exchange using 20% sulfahexafluoride and the 
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application ofa chorioretinal reaction. Anterior 
retinal breaks were treated by transscleral cryo- 
pexy together with scleral buckling, when ap- 
propriate. In the eyes that did not receive 
endophotocoagulation, posterior breaks were 
treated with transscleral cryotherapy. In those 
eyes receiving endophotocoagulation, posteri- 
or breaks were treated with transscleral cryo- 
therapy and a scatter pattern of photocoagula- 
tion was applied. In those eyes that had not 
received photocoagulation, the aim of the treat- 
ment was to mimic the panretinal photocoagu- 
lation pattern achieved by conventional slit- 
lamp photocoagulation. In those eyes in which 
previous photocoagulation had been per- 
formed, endophotocoagulation was used to 
complete the panretinal pattern by filling in 
those areas to which treatment had not been 
previously applied. These objectives led to 
widely different amounts of endophoto- 
coagulation in different eyes. Numbers of spots 
ranged from 216 to 837, and averaged 338. The 
intensity of the lesions also varied with the 
power used ranging from 0.19 to 0.8 W and a 
variable duration for each application. In gen- 
eral, the spots were white or creamy white in 
color. 


Results 


The indications for vitrectomy in the group of 
eyes that subsequently received endophoto- 
coagulation were nonclearing vitreous hemor- 
rhage in 27 eyes (50%), traction macular de- 
tachment in 15 eyes (28%), and combined 
traction and rhegmatogenous retinal detach- 
ment in 12 eyes (22%). In the group that did not 
receive endophotocoagulaton, vitrectomy was 
performed for nonclearing vitreous hemor- 
rhage in 20 eyes (41%), traction macular de- 
tachment in 19 eyes (39%), and combined trac- 
tion and rhegmatogenous retinal detachment 
in ten eyes (20%). 

Five of the eyes that subsequently underwent 
endophotocoagulation were aphakic at the time 
of vitrectomy, compared with eight previously 
aphakic eyes in the group that did not receive 
intraoperative laser treatment. Lensectomy 
was performed in an additional 11 eyes of the 
former group and in ten eyes of the latter 
group. Thus, after vitrectomy, 16 eyes (30%) of 
the endophotocoagulation group were aphakic 
compared with 18 eyes (37%) in the group 
without this treatment. Thirty-eight (70%) of 


the eyes that received endophotocoagulation 
compared to 31 (63%) of those eyes not receiv- 
ing intraoperative laser treatment had previ- 
ously been treated by panretinal photocoagula- 
tion. 

Most eyes had some residual hemorrhage in 
the vitreous cavity immediately after vitrec- 
tomy, but this was not statistically different 
between the two groups. However, recurrent 
hemorrhage occurred in only 26 (48%) of the 
eyes receiving endophotocoagulation com- 
pared to 35 (71%) of those eyes not receiving 
laser treatment. The length of follow-up was 
shorter in the eyes treated with endophoto- 
coagulation and a life-table analysis was per- 
formed to allow for this variable. The cumula- 
tive incidence of recurrent vitreous hemor- 
rhage was less in the eyes receiving endophoto- 
coagulation (Figure). This effect was confirmed 
by a log-rank test (P<.05). A Cox regression 
analysis,‘ which tests the differences between 
groups while controlling for other factors, 
demonstrated that the benefit of intraoperative 
laser treatment was independent of previous 
laser treatment, aphakia, or the indication for 
vitrectomy. The severity of the recurrent hem- 
orrhage was not directly assessed. However, 12 
(24%) of the 49 eyes not receiving intraopera- 
tive laser treatment eventually required surgi- 
cal removal of the recurrent hemorrhage, while 
only four (7%) of the 54 eyes treated with 
endophotocoagulation required similar sur- 
gery (P<.05). Postoperative iris neovascular- 
ization was present in 11 eyes treated with 
endophotocoagulation, one of which was apha- 
kic; this was present in only three eyes not 
receiving endophotocoagulation, none of 
which was aphakic. 





Discussion 





This study strongly suggests that the use of 
intraoperative endophotocoagulation reduces 
the incidence of recurrent vitreous hemorrhage 
after vitrectomy for diabetic retinopathy. The 
study was not randomized, but similar num- 
bers of patients with comparable indications 
for surgery were found in the two groups. 
Follow-up time for the laser group was shorter, 
but a life-table analysis demonstrated that the 
cumulative incidence of hemorrhage was re- 
duced by this treatment. This benefit was con- 
firmed statistically and appeared to be inde- 
pendent of the variables of previous photo- 
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Figure (Liggett and associ- 
ates). Survival curves show 
cumulative incidence of re- 
bleeding into the vitreous 
cavity after vitrectomy for di- 
abetic retinopathy in eyes 
that underwent photocoagu- 
lation and those that did not. 


WEEKS AFTER VITRECTOMY 


coagulation, the presence of aphakia, or the 
indication for vitrectomy. 

The explanation for the benefit of endophoto- 
coagulation is unclear. Recurrent hemorrhage 
after vitrectomy for diabetic retinopathy may 
arise from residual epiretinal and optic disk 
new vessels, from fibrovascular ingrowth at 
sclerotomies created during the vitrectomy 
procedure, or from new vessels on the iris. 
Rarely, however, can the source of bleeding be 
precisely identified. 

Of these probable sources of bleeding, the 
most likely to be affected by intraoperative 
photocoagulation is residual epiretinal neovas- 
cularization. Although the use of diathermy’ 
and complete segmentation? reduces the likeli- 
hood of bleeding from these residual mem- 
branes, active vessels have been found to per- 
sist in apparently atrophic lesions.” While 
scatter laser photocoagulation is well known to 
induce regression of new vessels in eyes that 
have not had a vitrectomy, the amount of 
photocoagulation applied to the eyes in this 
study was generally less than that used with 
conventional panretinal photocoagulation. A 
recent study,* however, has suggested that the 
mechanism by which laser photocoagulation 
induces vascular involution is the release of a 
chemical inhibitor by the damaged pigment 
epithelial cells. The effect of such an inhibitor 
might be potentiated by increased diffusion in 
the fluid-filled vitreous cavity after vitrectomy. 

Fibrovascular ingrowth at the pars plana scle- 
rotomies was an occasional complication of 


vitrectomy using the original large gauge in- 
strumentation.’ A similar reaction at the 
smaller entry sites currently used has been 
more difficult to detect, and its importance as a 
source of bleeding has not been clearly estab- 
lished. Iris neovascularization has led to recur- 
rent vitreous hemorrhage in the aphakic eye. 
Intraoperative photocoagulation might be ex- 
pected to induce regression of new vessels on 
the iris in a fashion similar to that in residual 
epiretinal membranes. In this study, however, 
the number of patients with recurrent hemor- 
rhage in whom iris neovascularization was 
present in an aphakic eye was insufficient to 
confirm this speculation. 

Intraoperative endophotocoagulation was 
originally introduced using the xenon arc as a 
source of thermal energy.” This instrument, 
however, was limited in scope, as it could not 
be used if the vitreous cavity was filled with 
gas. The laser photocoagulator has proved to 
be more versatile, and the results of this study 
suggest that it should be used routinely to 
apply or complete a scatter pattern of photoco- 
agulation during vitrectomy performed for 
complications of diabetic retinopathy. 
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Foveal Cone Pigments and Sensitivity in Young Patients 
With Usher’s Syndrome 


Anne B. Fulton, M.D., and Ronald M. Hansen, Ph.D. 


Psychophysical and reflection retinal densi- 
tometric techniques were used to investigate 
foveal function of three patients (ages 14, 16, 
and 19 years) with Usher’s syndrome who had 
good central visual acuity and, by ophthalmo- 
scopic examination, normal foveal areas. Dur- 
ing dark adaptation foveal sensitivity and its 
relation to proportion of cone pigment present 
were normal, but the kinetics of regeneration 
of the pigments were markedly abnormal. 
Measurements were made to consider the pos- 
sibilities that the disorders of regeneration 
were associated with altered light-catching ca- 
pacities of the patients’ cone pigments, de- 
ranged transport of visual cycle substances 
between the retinal pigment epithelium and 
photoreceptors, or lingering photoproducts. 
None of these mechanisms fully accounted for 
the observed kinetics. The results suggested 
that abnormal kinetics of regeneration are 
among the earliest signs of malfunction of the 
foveal photoreceptor-pigment epithelial com- 
plex in some of the retinal degenerative 
disorders. 


DISEASES THAT AFFECT the retinal pigment 
epithelial-photoreceptor complex of cells are 
reported to cause abnormal regeneration of the 
visual pigments in the photoreceptor outer seg- 
ments.'* Furthermore, abnormal foveas and 
compromised foveal function appear to evolve 
as some of the generalized retinal degenerative 
disorders progress.*® In one such disorder, 
Usher’s syndrome of deafness and retinal de- 
generation,’ we have used reflection retinal 
densitometry and dark adaptometry to study 
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the foveal function of three patients aged 14, 
16, and 19 years. At the time of this study, all of 
these young patients had normal-appearing fo- 
veas, good visual acuity, and foveal dark- 
adaptation curves indistinguishable from nor- 
mal. Nevertheless, as has been shown in other 
retinal disorders,“ the kinetics of foveal pig- 
ment regeneration during dark adaptation 
were abnormal in these patients. Measure- 
ments have been made to consider several pos- 
sible explanations for the deranged kinetics. 


Subjects and Methods 


Patients—The patients and the results of 
clinical evaluation of their vision are described 
in Table 1. Patients 2 and 3 are sisters. Patients 1 
and 2 had clear media; Patient 3 had trace 
opacification of the posterior lens sutures. All 
three patients had ophthalmoscopically normal 
maculas with distinct foveal reflexes despite 
equatorial bone spicules and hypopigmented 
patches, attenuated retinal vessels, and pale 
optic disks. Right and left eyes appeared equal- 
ly affected. Historical information, increased 
dark-adapted thresholds, and absence of elec- 
troretinographic’ responses in both scotopic 
and photopic conditions indicated that each 
patient had a generalized retinal disorder and 
severe compromise of scotopic function. 

Deafness had been recognized in each pa- 
tient during infancy, and profound sensori- 
neural hearing loss was documented during 
childhood. All were mute. The nature and pur- 
pose of examinations and procedures were, 
therefore, explained and instructions conveyed 
in writing or American sign language. In this 
fashion informed consents for the studies de- 
scribed were obtained. 

Densitometry and psychophysical testing 
were accomplished in several sessions spaced 
over two to nine months during which time 
visual acuities and macular appearances re- 
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TABLE 1 
VISION OF THREE PATIENTS STUDIED 


PATIENT NO., VISUAL RETINOSCOPY 

AGE (yrs), SEX ACUITY (CYCLOGYL 1%) 

1, 16, M R.E.: 20/25 PI—0.50 x 180 
L.E.: 20/25 PI—0.50x 170 

2, 14, F R.E.: 20/30 —2.00—0.50 x 180 
L.E.: 20/30 —2.25 sph 

3, 19, F R.E.: 20/25 +5.50—1.00x94 
L.E.: 20/25 +6.00—1.50 x86 


7 GOLDMANN 
COLOR PERIMETRY INCREASE OF 
VISION (BOTH EYES) ROD THRESHOLD* 
No errors Partial ring 2.1 
on D-15 scotoma log units 
panel to Illa 
No errors Appeared 1.9 
on D-15 full to lll, log units 
panel 
No errors Partial ring 0.8 
on D-15 scotoma to log units 
panel Illas 





*Thresholds were obtained using a two-alternative forced-choice procedure” and expressed in log units above the normal mean. 


mained stable. Left eyes only were tested. The 
pupils were dilated with 1% cyclopentolate. 
Each patient had two pigment regeneration 
curves measured with a 560-nm light after 
=95% bleaches. In other conditions a smaller 
number of measurements were made (Table 2). 
Three foveal dark-adaptation curves were ob- 
tained from each patient. 

Control subjects—Young adults with normal 
eyes were tested with the same procedures as 
those for the patients. Measurements of dark- 
adapted foveal pigment densities were made 
on nine young adults. An additional four sub- 
jects had foveal cone pigments measured in all 
of the conditions outlined in Table 2. Foveal 
dark-adaptation curves were obtained from 
three subjects. 

Reflection retinal densitometry—Our densi- 
tometer, a slightly modified version of the Flor- 
ida densitometer,” is based on the principles of 
the ophthalmoscope, and directs into the eye a 
mixture of deep red (À 685 nm) control light and 
a measuring light of another wavelength within 
the visible. The measuring light produces 
about 3.02 log photopic trolands retinal illumi- 
nation that would bleach about 3% of the pig- 
ment if left on indefinitely. Some of this mix- 
ture is reflected from the fundus into a 
photomultiplier. The measuring light is ab- 
sorbed by the photosensitive visual pigments 
and photostable structures in the eye. The deep 
red light is absorbed by photostable structures 
in the eye, but not appreciably by the photo- 
sensitive visual pigments. Thus, changes in the 
mixture of red and measuring light reflected 
from the fundus into the photomultiplier are 


caused mainly by variation in the amount of 
visual pigment present. To assess changes in 
the amount of measuring light reflected from 
the fundus, a neutral density wedge in the red 
control beam is adjusted to equalize the 
amounts of red and measuring light reaching 
the photomultiplier. If the amount of visual 
pigment present is low (as immediately after 
the adapting light is extinguished), the reflec- 
tion from the fundus is greater than in the 
presence of a larger amount of visual pigment 
(as in the fully dark-adapted state). The esti- 
mates of stray light in our densitometer are 
between 10% and 20%. 

Previous investigators" have shown that the 
wedge transmissivity of the dark-adapted 
fovea, Tp, and the fully bleached fovea, To, are 
related to pigment optical density, DA, as fol- 
lows: 


(To — Tp)/To = (1 — s)(1 — 10°) Equation 1 
where s represents the fraction of stray light 
(light that has not passed through the visual 
pigment) emerging from the eye. Furthermore, 
it has been shown," assuming stray light and 
pigment density are low, that the simplified 
expression 


(To — Tp)/(To — To) =p 


is reasonably representative of the proportion 
of pigment present, p, for wedge transmissivi- 
ty, T, at any time. 

Densitometry procedures—Each patient was 
instructed to fixate cross-hairs in the beam of 
the light directed into the eye. Fixation was 
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TABLE 2 
SUMMARY OF FOVEAL PIGMENT REGENERATION 
QUADRATIC MODEL* LINEAR MODELt 
MEASUREMENTS Fit Fo R2 a1 (SEC) a2 (SEC) Ft Re a1 (SEC) 
=95% bleach x 2 min 
Measuring light 560 nm 
Patients 1,402.96 25.50 0.992 100 6 x 105 461.24 0.975 156 
Controls% 4,940.71 6.37 0.998 127 16 x 10° 3,412.60 0.996 108 
Measuring light 520 nm 
Patient 3 523.09 12.11§ 0.987 96 4 x 104 218.95 0.965 159 
Controls 1,339.58 1.66 0.992 138 1.8 x 10 1,269.56 0.990 117 
Measuring light 600 nm 
Patient 3 827.70 0.67 0.992 96 2 x 105 863.80 0.991 108 
Controls 2,106.43 0 0.995 117 1. TP 2,297.77 0.995 117 
=95% bleach x 10 sec 
Measuring light 560 nm 
Patients|| 4,557.93 24.714 0.999 110 3.4 x 104 1,038.97 0.993 74 
Controls 3,078.27 4.90 0.996 56 8.7 x 10 2,322.81 0.995 65 
Partial bleaches to equilibrium; measuring light 560 nm 
27% bleach 
Patient 1 1,299.92 0 0.995 118 8.2 x 10” 1,485.62 0.995 118 
Controls 3,334.14 4.76 0.997 146 1.6 x 10° 2,485.02 0.996 123 
40% bleach 
Patient 1 and 2 383.87 11.504 0.983 88 3.4 x 104 165.95 0.954 154 
Controls 2,140.02 0.08 0.995 123 1.0 x 10° 2,316.70 0.995 119 
58% bleach 
Patient 1 and 2 434.02 30.15§ 0.985 52 1.6 x 104 93.47 0.921 111 
Controls 1,813.74 0.34 0.994 123 4.5 x 10° 1,918.67 0.994 116 


*In(1—p) = ao + aıt + act?. 

Tin(1—p) = ap + ajt. 

tP(F) <.0001. 

§P (F) <.01. 

In these equations, p is the fraction of pigment present, and t 
constant a,=0; the constants a, and a; are given in the table. 

[Two measures for each patient. 

Controls, n =4 in all conditions. 


usually stable for the seven to ten seconds 
needed to adjust the wedge. Poor fixation was 
easily detected because it was associated with 
large, transient changes in the amount of light 
reflected from the fundus. These readings were 
discarded and the measurements repeated a 
few seconds later when eye position was sta- 
ble. Typically wedge settings for the patients 
could be made every 15 to 60 seconds. Cone 
pigments were measured in a 2-degree patch 
centered on the fovea. Adapting fields, concen- 
tric with the measuring light, were 5-degree 
patches of white light from a tungsten source 
with an infrared-absorbing filter interposed be- 


is the time since the end of the bleach. Since 1n(1—p)=0 at t=0, the 


tween the source and the eye. During partial 
bleaches, determinations of T were made as 
transmissivity increased from Tp. Aftér the 
adapting light was extinguished, wedge set- 
tings T were made repeatedly during pigment 
regeneration as wedge transmissivity de- 
creased to the dark-adapted value, Tp. 
Preliminary measurements of cone pigment 
regeneration (with a 560-nm light) after a two- 
minute exposure to 10° trolands (295% 
bleached) indicated that each of the three pa- 
tients had similar, reproducible abnormalities 
of regeneration kinetics. A limited number of 
additional measurements, summarized in Table 
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2, were made to investigate possible explana- 
tions for the abnormal kinetics. Statistical anal- 
yses followed the procedures of Smith, 
Pokorny, and van Norren”; we analyzed the 
data in 15-second time bins rather than five- 
second bins that these researchers used for 
their data from an automated instrument. We 
used a 3.5-minute analysis time; for all subjects 
at 3.5 minutes after the bleach 14% to 21% of 
pigment remained unregenerated and the stan- 
dard deviation was 0.01 to 0.03. Thus at 3.5 
minutes pigment values were well above the 
noise level. 

Psychophysical procedures—Foveal dark- 
adaptation curves were obtained after the same 
bleaching exposure as used in the densitome- 
try. The test spots were white, 2 degrees in 
diameter, 20 msec in duration, and flashed at 2 
Hz. During the course of dark adaptation the 
test spot intensity, controlled by a calibrated 
neutral density wedge, was varied using the 
method of limits to determine thresholds. 


Results 


In the preliminary study it was discovered 
that, after a two-minute bleach that removed 
more than 95% of the visual pigment present, 
the course of regeneration of the foveal cone 
pigments was overall slower and more complex 
than normal during regeneration (Fig. 1; Table 
2). The complex kinetics of these patients, as in 
those with diseases affecting the retinal pig- 
ment epithelial interface,’ would be reasonably 
well fit by the sum of two exponentials. In any 
case, the patients’ results show significant de- 
partures from the monomolecular kinetics (lin- 
ear model) that apply to our measurements of 
normal subjects (Table 2). However, the second 
phase of regeneration (Fig. 1, bottom) is slower 
rather than faster as has been reported for 
normal observers.” Apparent slowing of the 
course of regeneration might be attributed to 
abnormally high stray light," perhaps in- 
creased because of the patients’ disease. How- 
ever, in the next study of the patients’ pig- 
ments it was found that regeneration after a 
ten-second bleach was, overall, faster than nor- 
mal, a result that would appear to be inconsis- 
tent with abnormally high stray light. 

Previous observations! that prolonged re- 
generation occurs in disorders causing separa- 
tion or other abnormal relations between the 
foveal cones and the retinal pigment epitheli- 
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um have led to this speculation: hampered 
exchange between the epithelium and photore- 
ceptors of substances governing the visual 
cycle explain the abnormal kinetics. Therefore, 
we examined regeneration after a bleach that 
removed =95% of the foveal cone pigment 
within a ten-second period, possibly faster 
than exchange between the pigment epithelium 
and photoreceptors could occur or “local 
stores” could be depleted." Again, as after 
the two-minute bleach, the patients’ courses of 
regeneration are more complex than those of 
control subjects studied with our densitometer 
(Fig. 2; Table 2). In contrast to the course of 
regeneration after the two-minute bleach, the 
second phase of the patients’ regeneration was 
faster than monomolecular kinetics, that is, the 
linear model, would predict. This faster second 
phase is similar to the small but highly signifi- 
cant departures from linearity found in normal 
subjects” studied by using a photon counting 
densitometer and somewhat smaller bleaching 
field (3.8 vs 5 degrees) but otherwise similar 
conditions to those used in the present study. 
While not providing a definitive test for defec- 
tive exchange, possibly the patients’ rapid sec- 
ond phase could not occur if interactions be- 
tween the epithelium and photoreceptors were 
slowed. Of course, numerous other explana- 
tions for the observed kinetics could be made, 
but perhaps as proposed for similar normal 
kinetics, the ultimate explanation will reside in 
processes intrinsic to the photoreceptor cells.” 
For 13 measurements on nine normal sub- 
jects, the optical density, D56, calculated from 
Equation 1, had a median value of 0.1050 
(range, 0.0900 to 0.1700). Expressed as double 
densities, these values overlap with those (0.30 
+ 0.032) obtained with the Utrecht densitome- 
ter, although our average is lower. For the three 
patients, 12 measurements of optical density 
had a median value of 0.1015 (range, 0.900 to 
0.1120). Thus, our normal foveal cone pigment 
densities tended to be higher than those of the 
patients. Nevertheless, all values obtained for 
the patients were within the range found for 
the nine control subjects. This is one sugges- 
tion that stray light was not markedly different 
than normal in the patients who could have 
had subtle changes in foveal structure that 
were not visible ophthalmoscopically. 
Although the total density of the patients’ 
foveal cone pigments was not clearly less than 
normal, we wondered if the light-capturing 
capacities of the pigments were abnormal. 
Therefore, photolysis with lights that in normal 
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Fig. 1 (Fulton and Hansen). Top, The proportion of cone pigment present as a function of time after a =95% 
bleach of 120-second duration is shown. The measuring light was 560 nm. The results of a single run are shown 
for each patient; a different symbol is used for each patient (Patient 1, open triangles; Patient 2, open squares; 
Patient 3, open circles). A second run on each patient gave results similar to those shown. The average data from 
four normal subjects are represented by the closed circles. Bottom, The data shown in the top graph are 
transformed by this semi-log plot to disclose marked departures from linearity of the patients’ data. The second 


phase of the patients’ regeneration is slower than normal. The normal data (closed circles) are fit by a straight 
line. 
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Fig. 2 (Fulton and Hansen). Top, 
The proportion of cone pigment 
present is shown as a function of 
time after a =95% bleach of ten 
seconds’ duration. The measuring 
light was 560 nm. The open sym- 
bols (as in Figure 1) represent sin- 
gle runs from each patient and the 
closed circles averaged data from 
the normal subjects. A second run 
for each patient disclosed results 
similar to those displayed for each 
patient. Bottom, The data shown in 
the top graph are transformed to 
show the nonlinearities of the pa- 
tients’ data. The second phase of 
the patients’ regeneration is faster 
than normal. 
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Fig. 3 (Fulton and Hansen). Top left, The proportion of pigment present as a function of time during 
photolysis with lights that caused about 27%, 40%, and 58% of the pigment to be present at equilibrium is shown 
for Patients 1 (open triangles) and 2 (open squares). Top right, The courses of regeneration after these partial 
bleaches are shown for Patients 1 (open triangles) and 2 (open squares). Bottom left, The amount of pigment 
removed by these light exposures was similar to normal (closed circles). The smooth curve represents previously 
reported normal results."! Bottom right, The departures from linearity are apparent in the semi-log plot of the 
regeneration data after 58% and 40% bleaches. Statistical analysis indicated that these departures from linearity 


are significant. 


subjects remove about 30%, 40%, and 60% of 
the visual pigment, and subsequent regenera- 
tion, were studied in Patients 1 and 2 (Fig. 3; 
Table 2). For the patients and normal subjects 
the rates of photolysis, and the photosensiti- 
vities derived from these measures (Fig. 3, 
left), were similar to those previously reported 
for normal subjects." The courses of regenera- 
tion of the patients’ pigments (Fig. 3, bottom 


right) were distinct from normal although the 
departures from linearity were not as marked 
as found after the =95% bleaches (Table 2). 
Possibly the smaller range of pigment densities 
measurable after the partial bleaches tended to 
mask the complex kinetics that were obvious 
after the =95% bleaches (Figs. 1 and 2). 
Short-wavelength absorbing photoproducts, 
that can contribute to apparent visual pigment 


Vol. 103, No. 2 


Cone Pigments and Usher's Syndrome 157 


i 


densities, might linger longer in the patients’ 
retinas than in normal retinas, and cause ap- 
parent delays in regeneration. Therefore, re- 
generation after =95% bleaching was studied 
using 520-nm and 600-nm measuring lights. 
Regeneration measured with the 600-nm light 
had a course similar to that of the control 
subjects (Fig. 4); no significant departure from 
the linear model was found (Table 2). However, 
when measured at shorter wavelengths, name- 
ly 520 nm or 560 nm, the kinetics of regenera- 
tion were overall slower and more complex 
than normal. Although pigment density mea- 
sures throughout the visible spectrum are not 
available for Patient 3, the ratio of optical densi- 
ties Ds520/Dsg was smaller than normal, but 
Deo0o/Dse0 was slightly greater than normal (Fig. 
4, inset). These results from Patient 3 are con- 
sistent with a contribution by short- 
wavelength absorbing photoproducts to the 
measured density, but do not rule out other 
possible explanations, such as an abnormal 
short-wavelength absorbing visual pigment, 
for the deranged kinetics. 

Whether or not photoproducts add to the 
densities measured, they may not govern sen- 
sitivity during dark adaptation.” Although the 
dark-adaptation curves were difficult for the 
patients, no definite difference from the course 
of normal foveal dark adaptation is apparent 
(Fig. 5, top). Furthermore, for the patients the 
proportion of pigment present during dark ad- 
aptation has about the same relation to log 
sensitivity as normal (Fig. 5, bottom); a linear 
relation of log sensitivity and cone pigment 
present has previously been reported." Patient 
1 had the smallest range of sensitivity recovery 
(Fig. 5, top), and, therefore, the least steep 
slope of the log sensitivity-to-pigment relation 
(Fig. 5, bottom); interestingly, the optical den- 
sity (Dss) of his cone pigment was the highest 
of the three patients. Thus, one would suppose 
that the amount of pigment was not a crucial 
determinant of sensitivity. 





Discussion 





The abnormal regeneration of foveal cone 
pigments is not unique to Usher’s syndrome. 
Among acute diseases affecting the pigment 
epithelial-photoreceptor complex, slow foveal 
cone pigment regeneration after one- or two- 
minute bleaches has been reported in 12 pa- 
tients with central serous choroidopathy,’ a 


patient with Harada’s disease,! and one with 
acute multifocal placoid pigment epithelio- 
pathy.* The low pigment densities?’ of these 
patients are not necessary accompaniments of 
slow regeneration; two patients with central 
serous choroidopathy did not have prolonged 
regeneration times, but had low pigment densi- 
ty. 

Reports of slow cone pigment regeneration in 
progressive degenerative disorders include the 
report of a patient with retinitis pigmentosa of 
unknown type! studied at age 27 years and five 
patients (eight eyes) with retinitis pigmentosa 
who had visual acuities equivalent to 20/40 or 
better.* Four of these had recessive or X-linked 
genotypes while the other was an isolated case. 
All of these patients’ had, with one exception, 
cone pigment densities of less than half the 
normal value. The exceptional patient was the 
youngest studied by van Meel and van Norren.‘ 
At age 18 years her visual acuities were equiva- 
lent to 20/20, the course of foveal dark adapta- 
tion was normal, and the dark-adapted foveal 
thresholds were increased 0.04 and 0.24 log 
units (S.D. for normal subjects was 0.17). 
Nevertheless, the half times of her regenera- 
tion were more than two standard deviations 
greater than the normal mean. This observa- 
tion together with those for our patients raises 
the possibility that the kinetics of regeneration 
became abnormal before there were marked 
reductions in the amount of visual pigment 
present. Although mechanisms for abnormal 
regeneration cannot yet be fully specified, fur- 
ther studies of cone pigment kinetics will be 
done with the hope that processes fundamental 
to retinal diseases and visual loss will be dem- 
onstrated. 

We do not know if the present results can be 
generalized to all patients with Usher’s syn- 
drome or to other recessively inherited retinal 
degenerative disorders. Among the patients 
with retinitis pigmentosa for whom it was pos- 
sible to determine regeneration times,’ normal 
cone pigment regeneration times were not 
found in patients with recessive disease. Rath- 
er, normal regeneration, and low pigment den- 
sities, were found in one patient with isolated 
genotype (age, 47 years) and one with domi- 
nant genotype (age, 31 years). By the third 
decade of life patients with recessive or X- 
linked diseases had very low densities (about 
10% or less of normal) and regeneration times 
could not be determined. Thus, densitometry 
to examine kinetics as well as densities of 
young patients with retinal degeneration may 
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Fig. 4 (Fulton and Hansen). Top, For Patient 3 proportion of pigment present is shown as a function of time 
after a =>95% bleach of two minutes’ duration. The courses of regeneration measured with 520-nm (left-half filled 
circles) and 560-nm (open circles) lights were slower and more complex than those measured with 600 nm 
(lower-half filled circles). The data at 520 nm and 560 nm are different than normal because of significant 
departures from linearity. The data at 600 nm are similar to normal. The inset shows the ratios of optical 
densities, Dsoo/Dse9 and Deoo/Dseo for the four normal subjects (closed circles) and for Patient 3 (open circles). 
Bottom, The data in the top graph are transformed to show the nonlinearities of the 520-nm (right-half filled) 
and 560-nm (open circles) data. The 600-nm (lower-half filled) data are well fit by a straight line. 
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Fig. 5 (Fulton and Hansen). Top, Log relative sensitivity is shown as a function of time in the dark after a 
=95% bleach. As in Figure 1 the patients are represented by the open symbols and the average normal data by 
closed circles. The results of a single run, judged to be the best, are shown for each patient. The curve is an 
exponential, T = 120 seconds. The average normal dark-adapted value, 3.35 log units on this graph, is 
equivalent to 0.00 (S.D. 0.20) log photopic trolands. Bottom, The relation of log relative sensitivity to proportion 
of pigment present is shown. The data of both the patients and normals appear to be reasonably well 
represented by a log-linear relation. The slope of the best fitting line (method of least squares) through the 
normal data is 2.9 (r° = 0.967). The slopes for the patients’ data are not significantly different than normal. 
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add to the more widely used diagnostic arma- 
mentarium. For example, electroretinography 
did not separate the patient with dominant 
retinitis pigmentosa from those with recessive 
or X-linked retinitis pigmentosa; all had “’ex- 
tinct” scotopic b-waves.* 
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Grid Photocoagulation for Macular Edema in Patients With 


Retinitis Pigmentosa 


a om a eg SAE ee ee eee 
David A. Newsome, M.D., and Paul A. Blacharski, M.D. 


We performed a pilot study of grid laser 
photocoagulation in 16 patients with fluores- 
cein angiographically demonstrable macular 
edema associated with retinitis pigmentosa. 
Six of the treated eyes showed a positive re- 
sponse, while none of the fellow untreated 
eyes did. Seven of the untreated eyes lost one 
or more lines of vision, while none of the 
treated eyes did. Overall, 13 of 16 eyes showed 
decreased dye accumulation in the macula 
after treatment. In some eyes, the area show- 
ing reduced dye accumulation was more exten- 
sive than the area that received treatment 
directly. 


RETINITIS PIGMENTOSA, a Clinical syndrome of 
unknown origin, has long been associated with 
macular edema.! Recent reports have empha- 
sized the frequency with which fluorescein dye 
leakage and accumulation in the macula and 
other retinal areas can be seen in persons with 
retinitis pigmentosa.** Particularly in younger 
individuals with intact macular retinal pigment 
epithelium, the presence of central retinal 
thickening and cystic changes can be associated 
with a reduction in visual acuity.‘ 

Macular edema complicates and reduces vi- 
sion in a number of diseases, including diabe- 
tes mellitus, retinal branch vein occlusion, and 
aphakia. The clinical management of macular 
edema associated with the two former condi- 
tions has been influenced by modern fluoresce- 
in angiography and the positive results of ran- 
domized prospective controlled clinical trials of 
argon laser photocoagulation.*’ In diabetic 
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macular edema the application of argon laser 
energy to points of fluorescein dye leakage 
provided effective treatment.’® Other investi- 
gators have used a grid pattern of laser applica- 
tion in diffuse diabetic macular edema with 
improved outcomes over untreated eyes.10-12 
The laser grid patterns were similar to treat- 
ment regimens in the multicenter trial of laser 
photocoagulation in retinal branch vein occlu- 
sion with macular edema.’ To our knowledge, 
no controlled studies of laser treatment in the 
management of aphakic macular edema have 
been published. 

Because of beneficial effects of grid pattern 
laser treatment for macular edema associated 
with several different pathogenetic processes, 
we decided to perform a pilot study of grid 
laser photocoagulation in patients with fluores- 
cein angiographically demonstrable macular 
edema associated with retinitis pigmentosa. In 
this prospective study we report the effects of 
this laser treatment on visual acuity, visual 
field, and angiographically detectable macular 
edema in one eye of each of 16 patients with 
retinitis pigmentosa. 





Subjects and Methods 





The patients included in this study all met 
the criteria for the diagnosis of retinitis pig- 
mentosa, including night blindness; document- 
ed progressive peripheral visual field loss; an 
extinguished electroretinogram or an electro- 
retinogram showing preferential loss of rod 
over cone function; and a constellation of ana- 
tomic findings, including vitreous cells and 
condensations, narrowing of the retinal arteri- 
oles, and widespread retinal pigment epithelial 
changes with varying degrees of bone spicula- 
tion. No patient had hypertension, diabetes 
mellitus, or evidence of other retinal vascular 
occlusive disease. 
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Best corrected Snellen visual acuity was de- 
termined by a masked observer unaware of the 
treatment status. A detailed family history, 
medical history, and drug exposure history 
were obtained for each patient. After a full 
ophthalmic examination, the appearance of the 
retinas was recorded by fundus photography. 
Fluorescein angiography was performed as 
previously described.’ Negatives of the angio- 
grams were examined in all cases to avoid the 
variability caused by differences in positive 
prints. After giving informed consent, the pa- 
tient underwent treatment in the eye with angi- 
ographically demonstrable macular edema and 
the worse visual acuity. If the visual acuity was 
equal and the edema bilateral, the nondomi- 
nant eye was treated. In those patients in 
whom edema was present unilaterally, the eye 
with the edema received treatment. 

After a detailed explanation to the patient, 
the laser photocoagulation was performed with 
topical 0.5% proparacaine anesthesia. In all but 
three eyes treatment spots consisted of argon 
pure green laser energy. Two to three rows of 
100-4m spots were applied, which were gener- 
ally a burn-width apart at the 0.1-second dura- 
tion with power settings (usually 80 to 130 mW) 
to give a barely visible reaction. Treatment was 
placed no closer than about 500 pm from the 
center of the fovea. In some patients with areas 
of diffuse fluorescein accumulation within the 
posterior pole arcade region, a similar grid 
treatment was applied. 

After two to eight weeks the patient returned 
for a repeat determination of visual acuity, 
anatomic examination, visual field determina- 
tion by calibrated Goldmann perimeter, and 
fluorescein angiography with color stereoscop- 
ic fundus photography. Visual acuity and field 
determinations were made by masked observ- 
ers. 

The areas of the Goldmann fields were digit- 
ized, using a flat-bed plotter, on-line to an 
expanded minicomputer, as recently de- 
scribed.’ This procedure determined the area 
of visual field in square millimeters, as repre- 
sented on the recording chart paper. Color 
vision determinations were made using a 
Farnsworth panel D-15. The sequence of color 
matches was recorded on standard commercial- 
ly available forms. 

Data were analyzed for significance using 
either the Student t-test or chi-square analysis 
as appropriate. 





Results 





Sixteen patients underwent laser treatment 
in the eye with worse visual acuity. In each case 
this was also the eye that exhibited more fluo- 
rescein accumulation. The group contained ten 
men and six women ranging in age from 19 to 
60 years, with an average age of 34.2 years. 

The final visual acuity reported here was 
obtained an average of 12.2 months after initial 
treatment (range, four to 21 months) (Table 1). 

For the purpose of this study, a positive 
treatment response was defined as an improve- 
ment of visual acuity equal to or greater than 
one full line. Similarly, a worsening of visual 
acuity was defined as a loss of one or more lines 
of vision. Six of the treated eyes showed a 
positive response, while none of the untreated 
eyes did. Seven of the untreated eyes lost one 
or more lines of vision, while none of the 
treated eyes did (Table 2). When Patients 1 and 
7 (Table 1), each of whom had highly asymmet- 
ric or unilateral involvement and each of whose 
treated eyes showed a positive treatment re- 


TABLE 1 
BEST CORRECTED SNELLEN ACUITIES 
OF TREATED AND UNTREATED EYES 
AT FINAL FOLLOW-UP VISIT 


C—O 


VISUAL VISUAL 
ACUITY ACUITY 
IN THE IN THE 
LENGTH TREATED EYE UNTREATED EYE 
OF FOLLOW-UP —— E. .9. — -n 
PATIENT NO. (MOS) BASELINE FINAL BASELINE FINAL 
1 21.0 20/607 20/50 20/16 20/16 
2 19.0 20/307 20/30° 20/25 20/307 
3 18.0 20/30- 20/30 20/30° 20/307 
4 18.0 20/80 20/50 20/40 20/50 
5 16.0 20/407 20/50 20/207 20/25- 
6 16.0 20/50 20/507 20/40 20/607 
T 12.0 20/80 20/60 20/16 20/16 
8 12.0 7/200 20/300 7/200 5/200 
9 11:5 20/407 20/40 20/25 20/30 
10 11.0 20/40 20/25 20/207 20/407 
11 10.5 20/50* 20/40* 20/40 20/50 
12 9.0 20/307 20/30 20/25 20/30 
13 9.0 20/607 20/60 20/50* 20/60- 
14 4.0 20/70- 20/70* 20/60- 20/707 


15 4.0 20/50 20/40* 20/25” 20/30 
4.0 20/60* 20/50* 20/307 20/40 
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TABLE 2 


GAIN OR LOSS OF VISUAL ACUITY 
DURING FOLLOW-UP PERIOD 


EYES NO. GAIN = 1 LINE LOSS = 1 LINE 
All treated . 16 6 0 
All untreated 16 0 7 
Treated, typical 14 4 0 
Untreated, typical 14 0 7 
Treated, unilateral 2 2 0 
Untreated, unilateral 2 0 0 
Treated, clear lens 11 0 5 
Untreated, clear lens 11 0 5 


sponse, were eliminated from analysis, a sig- 
nificantly positive treatment effect was still ob- 
served (Table 2). 

When an improvement in visual acuity was 
noted on the first posttreatment follow-up 
visit, it usually persisted, at least through the 
final follow-up visit (Figure). Intervention by 
grid laser photocoagulation appeared in about 
half of our patients to affect the natural course 
of change in visual acuity (Figure, left). In 
Patients 3, 5, 6, and 13, posterior subcapsular 
cataract changes became slightly more promi- 
nent in both eyes during follow up. This 
change could have been a small factor in the 





< m” 


visual acuity results for five of those patients 
(Table 2). Patient 5 (Table 1), who showed a 
worsening of visual acuity despite some reduc- 
tion in fluorescein dye accumulation, had bilat- 
eral posterior subcapsular cataracts that ap- 
peared to increase during the 16-month 
observation period. The increase was more 
prominent in the treated than in the untreated 
eye. The other patients had clear lenses or were 
aphakic (Patient 8). Pure argon green was the 
treatment modality most used. Two of 16 eyes 
received both krypton red and argon green and 
one of 16 eyes received krypton red only. The 
one eye that received only krypton red treat- 
ment showed no change in either vision or 
fluorescein dye accumulation. In the two other 
eyes, fields of 15 to 20 krypton red spots were 
placed adjacent to similar fields of argon green 
spots. No clear differences were seen on biomi- 
croscopy or angiography, although there may 
have been less dye accumulation over the 
argon-treated areas. Four of 15 eyes received a 
second treatment during the first follow-up 
visit. Indications for additional treatment in- 
cluded a localized reduction in dye leakage in 
the treated but not in the adjacent untreated 
areas, or no change in the degree of retinal 
thickening or cystoid pattern in the treated area 
by contact lens biomicroscopy. 

The positive treatment effect did not corre- 
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Figure (Newsome and Blacharski). Patient 10. Left, Approximately 5 1⁄2 minutes after fluorescein injection, the 
pretreatment angiogram shows cystoid-pattern dye accumulation in the left macula of this 27-year-old man with 
retinitis pigmentosa and no family history. Right, Note the elimination of the cystoid pattern and of dye 
accumulation in the fovea 11 months posttreatment. There is less dye accumulation in areas contiguous with 
treatment spots (white arrow) and separated in areas from direct treatment (black arrow). 
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late with family history, duration of subjective 
symptoms, such as night blindness or blurred 
central visual acuity, age, or sex. It did, howev- 
er, correlate with a reduction in fluorescein dye 
accumulation. The correlation between re- 
duced dye accumulation and improved visual 
acuity was not absolute. Some eyes that 
showed a reduction in fluorescein accumula- 
tion after treatment did not show a significant 
change in visual acuity. Overall, 13 of 16 eyes 
showed decreased dye accumulation in the 
macula after treatment. In some eyes, the area 
showing reduced dye accumulation was more 
extensive than the area that received treatment 
directly (Figure). 

Color vision performance as tested by the 
color matching panel D-15 at baseline was gen- 
erally poor in the eye with the more pro- 
nounced macular edema and worse visual acu- 
ity (Table 3). In five eyes with a positive 
treatment effect as judged by visual acuity 
there was also some improvement in color vi- 
sion performance (Table 3). In 13 of 14 patients 
(data were not available on two of 16 patients) 
we saw the following axes of color confusion: 
deutan (5/13), tritan (4/13), protan (1/13), and 
scotopic or generalized (3/13). 

The application of laser energy to the macula 
area did not appear to affect the extent of the 
visual field as determined by Goldmann perim- 
etry. When the ratios of the difference in the 
field area with the I, or II], stimuli to the 
average of the pretreatment and posttreatment 
field areas were grouped, the control eyes (n = 
13) showed a net loss ratio of 0.30 + 0.20 
(S.E.M.), and the treated eyes a net gain ratio 


TABLE 3 
PANEL D-15 COLOR MATCHING RESULTS 
FOR TREATED AND UNTREATED EYES* 


NO. OF NO. OF 
TREATED EYES UNTREATED EYES 


TEST SCORE 

0 or 1 one-place 1 3 6 6 
error only 

2 one-place errors 1 2 1 1 
only 

Over 2 one-place 1 3 — — 
errors only 

2 or more two- 10 5 6 6 


place errors 


*Data not available on two patients. 


BASELINE FOLLOW-UP BASELINE FOLLOW-UP 


of 0.07 = 0.21 (S.E.M.). These values were not 
significantly different (P = .15). 

We noted no significant side effects of the 
treatment other than transient complaints of 
slight increases in “blurriness” of vision or 
paracentral focal scintillations. Surface wrin- 
kling and epiretinal membrane formation was 
present to some extent before treatment in all 
eyes. There was no visible worsening in any 
eve, as judged by contact lens biomicroscopy 
during the follow-up visits. None of the other 
potential complications of laser photocoagula- 
tion treatment of the retina were seen in any of 
our patients. 


Discussion 


Stabilization or improvement of visual acuity 
after argon laser treatment in eyes with macu- 
lar edema associated with diabetes or after 
retinal branch vein occlusion is well accepted.*" 
The treatment technique utilized in the Early 
Treatment Diabetic Retinopathy study involved 
focal laser energy application to spots leaking 
fluorescein dye.‘ More recently a grid pattern 
application such as that employed in this pilot 
study, has also been used successfully in pa- 
tients with diabetes. The grid pattern was 
previously reported to be efficacious in cases of 
retinal vascular occlusive macular edema. ® 

As seen in larger randomized controlled 
studies of eyes in patients with retinal vascular 
diseases, a significant number of our treated 
eyes in this nonrandomized, controlled pilot 
study showed a mild improvement in visual 
acuity. None of the untreated fellow eyes so 
improved. That this positive effect was a result 
of the treatment is supported by a concomitant 
reduction in retinal thickness or visible cystoid 
changes by contact lens biomicroscopy and 
reduced fluorescein dye accumulation on angi- 
ography. Stabilization of visual acuity of the 
treated as compared with the untreated eye is 
harder to judge because of the short follow-up 
period. 

The mechanism by which either focal laser 
treatment to microaneurysms or grid pattern 
photocoagulation works is not well under- 
stood. As reported previously, the sites of in- 
competence of the blood ocular barriers in reti- 
nitis pigmentosa appear to vary and do not 
always include the perifoveal retinal capillar- 
ies, even in the presence of florid cystoid ede- 
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ma. It seems unlikely that any observed posi- 
tive treatment benefit would be the result of a 
direct effect on the retinal vasculature, as has 
been suggested in other diseases." The treat- 
ment may indirectly affect the pigment epithe- 
lium and retinal vasculature. This theory is 
supported by our observation in some eyes of a 
marked reduction in arcade area dye leakage 
after only macular grid treatment. 

The treatment benefit we report is probably 
caused, at least in part, by an effect of laser 
energy absorption at the level of the retinal 
pigment epithelium. How laser treatment actu- 
ally reduces macular edema is uncertain. Pey- 
man, Spitznas, and Straatsma” and Peyman 
and Bok have suggested that the retinal pig- 
ment epithelium loses it apical tight junction 
barrier function after photocoagulation. Loss of 
this barrier function would open up the subret- 
inal and retinal tissue space to the oncotic force 
of the choroid. Wallow” has published recent 
experimental studies indicating that the retinal 
pigment epithelium reestablishes a tight junc- 
tion diffusion barrier within several weeks after 
mild laser photocoagulation. As seen in his 
studies, an immediate postphotocoagulation 
loss of integrity of the retinal pigment epitheli- 
al blood retinal barrier could explain the tran- 
sient posttreatment increase in visual blur ex- 
perienced by some of our patients. The 
eventual reestablishment of a competent outer 
blood ocular barrier implies a regeneration of 
pigment epithelial integrity. Whether such a 
response could occur in an eye with a disease 
such as retinitis pigmentosa is speculative. Our 
observations do not preferentially support ei- 
ther hypothesis of the mechanism of action of 
grid photocoagulation. 

A major concern before the initiation of this 
pilot treatment group was the effect of even a 
small amount of grid-type photocoagulation on 
the natural course of retinitis pigmentosa. In 
some patients for whom many years of data 
were available, we noted a tendency for the 
visual acuity to become slightly reduced in the 
presence of persistent macular edema, and in 
some eyes, an actual improvement in visual 
acuity was associated with a reduction in de- 
tectable edema after treatment. As seen in the 
published results in other conditions with sec- 
ondary macular edema,‘ we did not observe a 
complete loss of fluorescein dye accumulation. 
When there was prominent fluorescein dye 
leakage from extramacular tissues such as the 
optic nerve head, the amount of dye accumula- 


tion in the macula usually did not change after 
treatment. A positive effect on aspects of reti- 
nal function in Royal College of Surgeons reti- 
nal dystrophic rats after photocoagulation has 
been reported.!š We did not see an effect on 
visual field in our small group of patients, but 
this may have been because of the anatomic 
location of the laser treatment. 

It is unlikely that the grid pattern photocoag- 
ulation treatment described in this pilot study 
would affect the natural history of the retinitis 
pigmentosa process itself. It is interesting that 
laser application has been reported in experi- 
mental animals with retinal dystrophy to 
“preserve” retinal function as determined 
electroretinographically.'* Persistent cystoid 
macular changes can be associated with perma- 
nent visual reduction, presumably to an even- 
tual destruction of retinal cells."*° It was not 
possible in any of our patients to date exactly 
the appearance of cystoid changes, since the 
subjective history of developing blurred vision 
in those patients who had been followed up for 
many years did not correlate with the develop- 
ment of macular edema. By reducing the 
amount of macular edema we may be able to 
stabilize central visual acuity in patients with 
retinitis pigmentosa faced with an untimely 
reduction in central visual acuity. 
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Histopathologic Study of the Effect of Retinal Detachment 
Surgery on 49 Eyes Obtained Post Mortem 





David J. Wilson, M.D., and W. Richard Green, M.D. 


We studied 49 eyes obtained post mortem 
from 43 patients who had previously had reti- 
nal detachment surgery to evaluate some of the 
factors known to complicate retinal detach- 
ment. The retina had been successfully reat- 
tached in 44 of 49 eyes. We found epiretinal 
membranes in 37 eyes (75.5%), and in 15 eyes 
(30.6%) these membranes caused some degree 
of macular pucker. Other important findings 
included atrophy of the photoreceptor layer 
in 13 eyes (26.5%), intrusion of the implant in 
ten eyes (21.7%), cystoid macular edema in five 
eyes (10.2%), ciliochoroidal effusion in five 
eyes (10.2%), anterior segment necrosis in four 
eyes (8.2%), and choroidal neovascularization 
in three eyes (6.1%). 


THE MODERN ERA in retinal detachment sur- 
gery began with Gonin’s! description of the 
pathogenesis of rhegmatogenous retinal de- 
tachment and his subsequent use of cautery to 
cause a chorioretinal adhesion at the site of the 
retinal breaks.” Currently, the majority of pri- 
mary operations for rhegmatogenous retinal 
detachment involve the use of either diathermy 
or cryotherapy to produce a retinal adhesion 
and the use of solid or sponge silicone rubber 
implants to create a scleral buckle. Various 
aspects of retinal detachment surgery have 
been extensively studied in experimental ani- 
mals.** Studies of retinal detachment surgery 
in humans,”™” however, are rare because of the 





Accepted for publication Nov. 4, 1986. 

From the Eye Pathology Laboratory, Wilmer Ophthal- 
mological Institute (Drs. Wilson and Green); and the 
Department of Pathology (Dr. Green); Johns Hopkins 
Medical Institutions, Baltimore, Maryland. This study 
was presented in part at the 1986 meeting of the Retina 
Society, Sept. 19, Colorado Springs. This study was 
supported in part by National Institutes of Health grant 
2-T32 EY07047. 

Reprint requests to W. Richard Green, M.D., Eye 
Pathology Laboratory, Johns Hopkins Hospital, 600 N. 
Wolfe St., Baltimore, MD 21205. 


scarcity of material suitable for histologic 
study. We studied 49 eyes obtained post mor- 
tem from 43 patients who had previously had 
retinal detachment surgery. 


Material and Methods 





We searched for cases of retinal detachment 
surgery in the postmortem files of the Wilmer 
Institute Eye Pathology Laboratory. The pa- 
tients’ clinical histories were obtained whenev- 
er possible, with particular emphasis placed on 
risk factors for retinal detachment, preopera- 
tive and postoperative clinical findings, and 
types of procedure performed. All eyes were 
processed routinely for light microscopy; 
whenever necessary, additional sections were 
obtained to evaluate features of interest. 





Results 





The interval between retinal detachment sur- 
gery and death ranged from six days to 29 
years. The retina was successfully attached in 
44 of the 49 eyes. 

Forty-five eyes had some type of scleral buck- 
ling procedure (Tables 1 and 2): three were 
treated by diathermy alone, and one was treat- 
ed by vitrectomy combined with a scleral buck- 
le. Three eyes had multiple operations; one had 
multiple applications of diathermy; one had 
two scleral buckling procedures; and one had a 
scleral buckle and vitrectomy followed by a 
second scleral buckling operation. Diathermy 
was used to obtain a retinal adhesion in 13 
cases, cryotherapy in ten cases, and diathermy 
and cryotherapy in one case. The type of lesion 
could not be determined in 25 cases. The pre- 
operative status of the macula could be ascer- 
tained in 24 cases; it was detached in 18 cases 
and attached in six cases. In 25 cases the avail- 
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TABLE 1 
CLINICAL CHARACTERISTICS 
CHARACTERISTIC NO. OF CASES 
Risk factors for retinal detachment 
Cataract extraction 14 
Lattice degeneration 6 
Myopia 3 
Retinoschisis 3 
Proliferative diabetic retinopathy 3 
Other 
Chorioretinitis 1 
Multiple myeloma 1 
Marfan syndrome 1 
Idiopathic 2 
Insufficient history 15 
Status of macula 
Attached 6 
Detached 18 
Undetermined 25 
Type of surgical procedures 
Diathermy 3 
Scleral buckle 45 
Scleral buckle and vitrectomy 1 


able clinical records did not allow determina- 
tion of the status of the macula. 

The interval between surgery and death in 
patients whose eyes had been treated with 
scleral buckle and cryotherapy ranged from two 
months to over 17 years. In the specimen witha 
two-month interval between cryotherapy and 
death, the retina in the treated area was 
thinned to one cell layer and the internal limit- 
ing membrane was absent. Numerous pigment- 
containing macrophages were present beneath 
the retina, and the retinal pigment epithelium 
was atrophic. The choroid was reduced in 
thickness and was relatively avascular (Fig. 1). 
The next shortest interval between surgery and 
death was 1 ¥% year. The findings in that patient 
(Fig. 2) were similar to those found above (Fig. 
1), except that fewer pigment-laden macro- 
phages were present and the cryotherapy le- 
sion was bordered by hypertrophic retinal pig- 
ment epithelial cells. Older cryotherapy lesions 
did not differ from the 1 3-year lesion. 

The diathermy lesions available for study 
ranged in age from six days to 29 years. Acute 
lesions were characterized by necrosis of the 
retina, retinal pigment epithelium, sclera, and 
vascular congestion of the choroid (Fig. 3). At 
22 months, the retina at the site of diathermy 
was thinned and composed of glial cells. A 


TABLE 2 
TYPE OF SCLERAL BUCKLE 

MATERIAL NO. OF CASES 
Silicone sponge 

Implant 2 

Exoplant 10 

Undetermined 1 
Solid silicone 

Implant 8 

Exoplant 13 

Undetermined 9 
Polyethylene tube 

Implant 2 

Undetermined 1 


moderate chronic inflammatory infiltrate was 
present in the relatively avascular choroid (Fig. 
4, top). In one patient with a 29-year interval 
between surgery and death there was marked 
retinal and choroidal thinning and atrophy of 
the retinal pigment epithelium (Fig. 4, bottom). 





Fig. 1 (Wilson and Green). Cryotherapy lesions. 
Top, At two months the retina and choroid are 
variably thinned and there is a reduction of the 
number of choroidal melanocytes. Pigment-con- 
taining macrophages are present within the retina 
and the retinal pigment epithelium is atrophic (he- 
matoxylin and eosin, x 40). Bottom, Higher magnifi- 
cation demonstrating thinning of the retina and the 
intraretinal pigment-containing macrophages (he- 
matoxylin and eosin, x 260). 
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Fig. 2 (Wilson and Green). Top, At 16 months, 
there is a sharp demarcation between treated (be- 
tween arrows) and untreated retina. At the border of 
the treated area the retinal pigment epithelium is 
hypertrophic. A fragment of solid silicone implant 
remained in place after sectioning (asterisk) (hema- 
toxylin and eosin, x20). Bottom, Higher magnifica- 
tion showing marked thinning of retina and choroid, 
atrophy of the retinal pigment epithelium, and loss 
of the choroidal melanocytes. There are fewer 
pigment-containing macrophages compared to the 
two-month-old lesion in Figure 1 (hematoxylin and 
eosin, X 260). 


Of 13 eyes treated with diathermy, an epireti- 
nal membrane was present in ten (76.9%) and 
absent in three. Of ten eyes treated with cryo- 
therapy, seven had epiretinal membranes, two 
had no epiretinal membrane, and in one eye 
the retinal reattachment was unsuccessful. 

Silicone sponges and solid silicone rubber 
scleral buckles were surrounded by fibrous tis- 
sue derived from the episclera in all cases in 
which the patient survived more than one 
month after surgery (Figs. 5; 6; 7, top left). A 
granulomatous inflammatory reaction to the 
scleral buckling material was present in five of 
13 cases repaired with a silicone sponge and in 
three of 30 cases repaired with solid silicone 
rubber implants (Fig. 7, top right). Protein- 
aceous fluid and hemorrhage frequently filled 
the interstices of the silicone sponges (Fig. 7, 
top left). Hemosiderin-laden macrophages sur- 
rounded the scleral buckle in six of 13 cases 
repaired with silicone sponges and in five of 30 
cases in which solid silicone implants or exo- 
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Fig. 3 (Wilson and Green). Diathermy lesions. Top, 
Acutely there is necrosis of the sclera (asterisk); 
necrosis, vascular congestion, and hemorrhage of 
the choroid (between arrowheads); and necrosis of 
the retina (between arrows). A fragment of relatively 
intact retina is present at the margin of the lesion 
(asterisk) (hematoxylin and eosin, X95). Bottom, 
Acute diathermy lesion demonstrating necrosis of 
retina and the retinal pigment epithelium (hematox- 
ylin and eosin, X90). 


plants were used (Fig. 7, bottom). These 
hemosiderin-laden cells were present in speci- 
mens as long as 12 years after surgery. 

Complications involving the retina included 
epiretinal membranes in 37 eyes (75.5%) (Figs. 
8; 9; 10, top). Of those 37 eyes, 15 (30.6%) had 
associated macular pucker (Fig. 8), 12 eyes had 
no macular pucker, and in ten eyes a membrane 
was present but its effect on the macula could 
not be determined. In 14 patients who had had 
retinal detachment surgery, the fellow eye was 
available for study: 11 of the operated on eyes 
had epiretinal membranes while only three of 
14 fellow eyes had epiretinal membranes. 

In 13 eyes (26.5%) there were variable de- 
grees of atrophy of the photoreceptor layers 
not attributable to cryotherapy or diathermy, 
despite successful reattachment of the retina 
(Fig. 10, bottom left and right). 

Five eyes (10.2%) had cystoid macular edema 
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Fig. 4 (Wilson and Green). Top, Appearance of 
diathermy lesion at 22 months. There is a sharp 
demarcation between the treated (left of arrowhead) 
and untreated retina. The treated retina is thinned 
and gliotic and the retinal pigment epithelium is 
atrophic. A small lymphocytic infiltrate is present in 
the choroid (arrow) (hematoxylin and eosin, x 195). 
Bottom, 29-year-old diathermy lesion. The retina 
(arrow) is reduced toa single hypocellular strand and 
the choroid and retinal pigment epithelium are 
atrophic (hematoxylin and eosin, X 195). 


(Fig. 11, top); two of these eyes had undergone 
cataract surgery before retinal detachment re- 
pair, and four had epiretinal membranes that 
involved the macula. In one eye a lamellar 
macular hole was present (Fig. 11, bottom). 
Hemosiderin-laden macrophages and retinal 
pigment epithelial cells were present in the 
parafoveal region of one eye, suggesting an 
earlier macular hemorrhage. 

Complications involving the choroid includ- 
ed ciliochoroidal effusions in five eyes (10.2%), 
which in one eye resulted in angle closure (Fig. 
12, top left). Four effusions were hemorrhagic 
(Fig. 12, top right) and one was serous (Fig. 12, 
top left and bottom). All but one of the effu- 
sions were present in patients who had a short 
interval between surgery and death (16 days or 
less). The remaining hemorrhagic detachment 
occurred adjacent to the scleral buckle in an eye 
with an interval of 11 years between surgery 
and death. Stepped sections through the area 
failed to disclose a cause for the hemorrhage, 
but a positive iron stain indicated the hemor- 
rhage was present before death. 

Choroidal neovascularization associated 
with prominent retinal pigment epithelial hy- 
perplasia was present in three eyes (6.1%) (Fig. 
13). In one eye these vessels were located just 





Fig. 5 (Wilson and Green). Reaction to scleral 
buckle. Top, At one month there is little fibrous 
tissue surrounding the implant (between arrow- 
heads). The implant has dissolved during tissue 
processing, leaving a clear space to mark its location. 
Rectus muscle and tendon (between arrows) are 
external to the implant. An anterior ciliary artery 
(asterisk) courses over the implant (hematoxylin and 
eosin, X35). Bottom, At two months, a thin fibrous 
capsule is present (between arrows). The bulk of the 
surrounding tissue is rectus muscle tendon (between 
arrowheads). Most of the silicone band has dissolved 
during processing, but a fragment (asterisk) remains 
and has been displaced (hematoxylin and eosin, 
x 35). 
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Fig. 6 (Wilson and Green). Reaction to scleral 
buckle. At 31 months, a thick fibrous capsule (be- 
tween arrowheads) surrounds the silicone band and 
extends into the space (arrows) between the over- 
lapped ends of band. A fragment of the silicone band 
(asterisk) is present (hematoxylin and eosin, x 35). 


posterior to the buckle at the diathermy site 
and were associated with an intra-Bruch’s 
membrane hemorrhage and an exudative reti- 
nal detachment (Fig. 14). In the other two eyes, 
the retina remained attached over the subreti- 
nal vessels, which were associated with a dia- 
thermy lesion in one eye and a cryotherapy 
lesion in the other eye. 

Other complications included anterior seg- 
ment necrosis in four eyes (8.2%); these pa- 
tients all died within 16 days of surgery (Fig. 
15). In three eyes a solid silicone encircling 
element was used to create the scleral buckle, 
and in one eye an encircling polyethylene tube 
was present. 

Intrusion of the scleral backline element was 
present in two of the three eyes with polyethyl- 
ene tubes (Fig. 16), three of 13 eyes with sili- 
cone sponges, and five of 30 eyes with solid 
silicone implants (Figs. 17-19). In the ten eyes 
with intrusion, cryotherapy was used to induce 
a chorioretinal adhesion in three eyes, diather- 
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Fig. 7 (Wilson and Green). Top left, Patena 
fluid and old blood (asterisks) fill the interstices of an 
episcleral silicone sponge (hematoxylin and eosin, 
x35). Top right, Higher magnification shows a 
foreign-body giant cell (arrowhead) adjacent to a 
fragment of the silicone sponge (hematoxylin and 
eosin, X240). Bottom, Iron stain demonstrates he- 
mosiderin (arrowheads) within the silicone sponge 
(asterisks) and in macrophages in the fibrous capsule 
surrounding the sponge (arrows) (hematoxylin and 
eosin, X 90). 


my in three eyes, and the method of chorioreti- 
nal adhesion was undetermined in four eyes. 

The number of eyes with other abnormalities 
possibly related to retinal detachment surgery 
is listed in Table 3. 
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Fig. 8 (Wilson and Green). This specimen was 
obtained 50 months after anatomically successful 
retinal reattachment. The best postoperative vision 
was 20/200 and the poor vision was attributed to 
macular pucker. Top, There is marked distortion of 
the macula caused by apparent contraction of a 
preretinal membrane (arrows) with eversion of the 
retina (periodic acid-Schiff, x30). Bottom, Higher 
magnification of nasal margin of macula shows the 
epiretinal membrane (arrow), the redundant internal 
limiting membrane (arrowheads), and everted macu- 
lar retina (asterisk) (periodic acid-Schiff, x 100). 


Discussion 


There have been many studies of the effect of 
cryotherapy on the eye including studies in 
rabbits,*°"""" dogs,®"” monkeys,” and hu- 
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Fig. 9 (Wilson and Green). Top, Epiretinal mem- 
brane (arrowhead) at the midperiphery is associated 
with a large conglomerate of gathered internal limit- 
ing membrane (asterisk). No internal limiting mem- 
brane is present along the retina (arrow) from the 
gathered internal limiting membrane posteriorly to 
the optic nerve head (periodic acid-Schiff, x 35). 
Bottom, Higher magnification shows the extensively 
coiled, detached internal limiting membrane (ar- 
rows), the epiretinal membrane (asterisks), and the 
absence of internal limiting membrane posteriorly 
(arrowhead) (periodic acid-Schiff, x 200). 


mans.” These studies have shown that the 
cryotherapy-induced retinal adhesion can be 
caused by interdigitation of microvillous pro- 
cesses of Miller and retinal pigment epithelial 
cells, desmosomal attachments between these 
same cells,’ and extension of Müller cell 
processes into Bruch’s membrane.” Lincoff and 
Kreissig graded cryogenic lesions as follows: 
(1) light: photoreceptor outer segments are de- 
stroyed and there is some damage to photore- 
ceptor inner segments; (2) medium: necrosis of 
the photoreceptor cells and some cells of the 
inner nuclear layer; and (3) heavy: necrosis of 
all the cellular elements of the retina. The 
cryotherapy lesions present in the human post- 
mortem eyes we studied were medium and 
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Fig. 10 (Wilson and Green). Top, Section through 
macula of an eye obtained seven years, 11 months 
after retinal detachment surgery. Three years before 
death the patient’s visual acuity was 20/50. There is a 
preretinal membrane (asterisk) with macular pucker 
and partial atrophy of the photoreceptor cell layer 
and retinal pigment epithelium. The outer nuclear 
layer is of normal thickness (arrow) at the margin of 
the lesion (hematoxylin and eosin, 65). Bottom left, 
Parafoveal area of eye of patient who died 11 years, 
four months after successful retinal reattachment. 
Visual acuity was hand movements postoperatively. 
There is almost complete loss of the photoreceptor 
cell layer and atrophy of the retinal pigment epitheli- 
um (hematoxylin and eosin, X250). Bottom right, 
Different area from same eye as shown in bottom left 
shows atrophy of the retinal pigment epithelium and 
photoreceptor cell layer, and pigment-containing 
cells in the outer retina (hematoxylin and eosin, 
x 250). 


heavy in intensity. The most striking feature of 
these lesions is the marked thinning of the 
retina (Figs. 1 and 2). The thinned retina associ- 
ated with a strong adherence to Bruch’s mem- 
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Fig. 11 (Wilson and Green). Top, Cystoid macular 
edema with large cystic spaces in outer plexiform 
layer (asterisks) (hematoxylin and eosin, x 105). Bot- 
tom, Inner lamellar macular hole with rounded reti- 
nal margins (arrows) occurring in an eye with cystoid 
macular edema (hematoxylin and eosin, x 90). 


brane makes the margin of cryotherapy lesions 
a likely site for retinal tears, if continued trac- 
tion is present.” 

The evolution of diathermy lesions has also 
been chronicled in experimental animals,**” 
and there are numerous reports of the histopa- 
thology of diathermy lesions in humans.” 
The major difference between diathermy and 
cryotherapy noted in our study and in oth- 
ers?42835 was the scleral necrosis present in the 
acute diathermy lesions (Fig. 3). Unfortunate- 
ly, our specimens did not include cryotherapy 
lesions of less than two weeks’ duration, in 
which some scleral changes have been de- 
scribed in experimental animals.* The diather- 
my units used when our patients had retinal 
detachment surgery produced a low frequency 
current that was more likely to result in scleral 
necrosis than those used today.” Scleral thin- 
ning, a result of scleral necrosis, may compli- 
cate reoperations and may increase the inci- 
dence of intrusion of buckling elements.” 
However, in our cases with intrusion, equal 
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Fig. 12 (Wilson and Green). Top left, A cilio- 
choroidal effusion has rotated the ciliary body anteri- 
orly, bringing the peripheral iris into apposition with 
the trabecular meshwork in a 61-year-old woman 
who died of a myocardial infarction ten days after a 
scleral buckling procedure with a solid silicone im- 
plant (hematoxylin and eosin, x 40). Top right, Hem- 
orrhagic choroidal effusion in the eye of an 89-year- 
old man who died of multiple pulmonary emboli 
eight days after retinal detachment surgery (hema- 
toxylin and eosin, X35). Bottom, Serous choroidal 
effusion in same eye as shown in top left. A light- 
staining proteinaceous material (asterisks) separates 
the fibrous strands (arrows) that attach the choroid 
and ciliary body to the sclera (hematoxylin and 
eosin, X 180). 


numbers had been treated with diathermy and 
cryotherapy. 

Recently, it has been reported that a greater 
number of viable cells are liberated into the 
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Fig. 13 (Wilson and Green). Top, Area over scleral 
buckle where there is a thick contracted epiretinal 
membrane (asterisk) and clinically unsuspected cho- 
roidal neovascularization encased in a nodule 
(arrow) of hyperplastic retinal pigment epithelium. 
A dislodged fragment of silicone (arrowhead) is pres- 
ent (periodic acid-Schiff, x 35). Bottom, Higher mag- 
nification shows the vascular aggregate (arrow) to be 
encased in hyperplastic retinal pigment epithelium 
and basement membrane. An artery (arrowheads) 
could be traced from the lesion to the choroid (peri- 
odic acid-Schiff, x 180). 


vitreous with cryotherapy than with diather- 
my. We observed no difference in the preva- 
lence of epiretinal membranes in eyes treated 
with diathermy (ten of 13 cases), compared to 
those treated with cryotherapy (seven of nine 
cases). 

In reaction to the scleral buckle, both solid 
and sponge silicone rubber implants were en- 
cased in fibrous tissue as previously report- 
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Fig. 14 (Wilson and Green). Exudative retinal de- 
tachment (arrows) and intra-Bruch’s membrane 
hemorrhage (between arrowheads), secondary to 
choroidal neovascularization. A nodule of hyper- 
plastic retinal pigment epithelium is present (aster- 
isk) (periodic acid-Schiff, x 45). 


ed, and occasionally elicited a granuloma- 
tous reaction. This latter reaction was a 
foreign-body response, as no bacterial or fun- 
gal organisms were demonstrated by special 
stains. In several eyes the implant was sur- 
rounded by numerous hemosiderin-laden 
macrophages. The hemosiderin may be the res- 
idue of hemorrhage that occurred at the time of 
surgery, but possibly there is mild chronic 
damage to the episcleral vessels that lead to 
small hemorrhages subsequently removed by 
the reticuloendothelial system. Brockhurst™ 
described one patient in whom a painful intra- 
scleral hematoma occurred four months after 
surgery and eventually led to removal of the 
implant. That unusual case may be a more 
extreme example of the minor episcleral vascu- 
lar damage possibly present in our cases. 

The most common factor complicating retinal 
detachment surgery in our series of patients 
was epiretinal membrane formation (Figs. 8; 9; 
and 10, top). An epiretinal membrane was al- 
most four times more likely to be present in 
eyes with previous retinal detachment surgery 
than in the fellow unoperated on eyes. In 15 
eyes (30.6%) the epiretinal membrane resulted 
in macular pucker, a complication that in many 
cases can be remedied with vitreous sur- 
gery.**# Some of our patients with macular 
pucker had marked atrophy of the photorecep- 
tor cell layer (Fig. 10) and marked disorganiza- 
tion of the lamellar architecture of the retina 
(Fig. 8). These features are unlikely to be al- 
tered by removal of the epiretinal membrane 
and may explain the lack of visual improve- 
ment in some patients after epiretinal mem- 
brane peeling. 





Fig. 15 (Wilson and Green). A 61-year-old woman 
died 2 1/2 weeks after a scleral buckling procedure 
consisting of an implanted encircling polyethylene 
tube. Top left, There is necrosis of the pigmented and 
nonpigmented ciliary epithelium (hematoxylin and 
eosin, x 35). Top right, Higher magnification shows 
rounding up and dispersion of pigmented epitheli- 
um and loss of nonpigmented epithelium of pars 
plana (hematoxylin and eosin, x90). Bottom, Rela- 
tively normal area of ciliary body from same eye 
(hematoxylin and eosin, x 90). 


A second common retinal finding was atro- 
phy of the photoreceptor layer despite success- 
ful reattachment of the retina (Fig. 10). In 
experimental retinal detachments in cats, alter- 
ations in the outer nuclear layer have been 
observed as early as one hour after detach- 
ment, and progressive reduction of the photo- 
receptor cell numbers occurred in retinas de- 
tached 13 to 30 days.* With reattachment of the 
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Fig. 16 (Wilson and Green). Top, Gross appearance 
of intruded polyethylene tube. Bottom, Histologic 
section shows intruded polyethylene tube (arrow- 
head) in the choroid where it is surrounded by a thin 
fibrous capsule (arrows). The suture (asterisk) within 
the tube is surrounded by fibrous tissue (hematoxy- 
lin and eosin, X 40). 


experimentally detached retina in the cat,” at- 
rophy of the photoreceptor layer was present in 
retinas with 42-day detachments, but was vari- 
able and limited with retinas detached only 
three and seven days. In the monkey," atrophy 
of the outer nuclear layer was variably present 
only in retinas detached eight weeks or longer. 
The available clinical records for our patients 
were inadequate to establish a correlation be- 
tween duration of detachment and atrophy of 
the outer nuclear layer. However, it is conceiv- 
able that retinal detachment deprives the outer 
retina of its blood supply and leads to atrophy 
of the photoreceptor layer. This could account 
for the lack of complete visual recovery in some 
patients whose detachment includes the macu- 
la. Elderly humans may be more likely to devel- 
op this complication of retinal detachment than 
young healthy experimental animals. 
Choroidal complications included ciliary 
body necrosis and choroidal effusion in four 
eyes. In all four patients there was a short 
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Fig. 17 (Wilson and Green). Top, Intru 
cling silastic band (arrows) in the eye of a 75-year-old 
man who died five years, 11 months after retinal 
detachment surgery. The encircling band and im- 
plant had resulted in vitreous and subretinal hemor- 
rhages (not shown) that necessitated the removal of a 
section of the band and the tantalum clip (periodic 
acid-Schiff, x3). Middle, Silastic band (asterisk) is 
separated from the choroid by a thin fibrous capsule 
(arrow) temporally (periodic acid-Schiff, x 45). Bot- 
tom, Nasal area where silastic band (asterisk) is 
bordered internally by a thin layer of fibrous tissue 
(arrow) (periodic acid-Schiff, x 40). 
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Fig. 18 (Wilson and Green). Top, Gross appearance 
of intruded solid silicone implant from same eye as 
illustrated in Figure 17. Bottom, Section through 
buckle shows that implant has eroded into choroid 
(asterisk) where it is partially surrounded by fibrous 
tissue (hematoxylin and eosin, X 55). 


interval between surgery and death. The 
changes may have resulted from ciliochoroidal 
vascular stasis induced by the buckle and dia- 
thermy or cryotherapy, as has been suggested 
by Hawkins and Schepens,“ Hayreh and 
Baines,* Hayreh and Scott, and Aaberg.“ 
Evidence of choroidal neovascularization 
was present in three eyes in our series. Choroi- 
dal neovascularization related to retinal de- 
tachment surgery has been clinically described, 
and has occurred at the site of cryotherapy“ 
and subretinal fluid drainage.!%% The incidence 
of choroidal neovascularization is probably un- 
derestimated clinically because, as in two of 
our cases, hyperplastic retinal pigment epithe- 
lium surrounds the new vessels, preventing 
exudative complications. Hemorrhage and exu- 
dation were present in only one of our cases. 
Miscellaneous complications included intru- 
sion of a sponge or solid silicone rubber im- 
plant in eight of 43 (18.6%) eyes in our series. 
This was a much higher incidence than the 
3.0% reported in a clinical series by Yoshizumi 
and Friberg." In our series, intrusion was con- 
sidered to have occurred whenever the implant 
was separated from the choroid by only a thin 





Fig. 19 (Wilson and Green). Top, Gross appearance 
of intruded silastic band (asterisk). Bottom, Silastic 
band (asterisk) markedly distorts the long posterior 
ciliary nerve (arrows), which appears severed on this 
section. The band is separated from the vitreous by 
only a thin layer of retina and fibrous tissue (arrow- 
head) (hematoxylin and eosin, X 35). 


TABLE 3 
MISCELLANEOUS FINDINGS 
POSSIBLY ASSOCIATED WITH 
RETINAL DETACHMENT SURGERY 








FINDING NO. OF CASES 
lritis/cyclitis 18 
Optic atrophy 8 
Vitreous hemorrhage 3 
Glaucoma 2 
Vitritis 1 
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rim of fibrous tissue. Yoshizumi and Friberg” 
only considered cases in which the implant had 
eroded into the choroid. In any event, despite a 
much reduced incidence of intrusion with sili- 
cone rubber implants compared to polyethyl- 
ene tubes, intrusion remains a problem follow- 
ing retinal detachment surgery. 
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Management of Fibrin Pupillary-Block Glaucoma After 


Pars Plana Vitrectomy With Intravitreal Gas Injection 





Hilel Lewis, M.D., Dennis Han, M.D., and George A. Williams, M.D. 


After pars plana vitrectomy and fluid-gas 
exchange, two patients developed fibrin mem- 
branes across the pupillary space resulting in 
pupillary block and subsequent glaucoma. In 
one case the angle was closed; in the second 
case the angle was open because of gas in the 
anterior chamber. In both cases the argon laser 
made permanent openings in the fibrin pupil- 
lary membrane that relieved the pupillary 
block. 


DURING THE immediate postoperative course 
after vitrectomy a variable amount of intraocu- 
lar inflammation is present. In some patients a 
fibrin pupillary membrane may form. Infre- 
quently these membranes lead to pupillary 
block with shallowing of the anterior chamber 
and secondary angle-closure glaucoma. This 
complication requires surgical intervention ei- 
ther by introducing a knife through the corneo- 
scleral limbus and making an opening if the 
membrane is thin, or more extensive surgery if 
the membrane is thick and organized.! It has 
been our experience that after both of these 
techniques the amount of fibrin produced is 
temporarily increased and therefore rapid ref- 
ormation of the pupillary membrane occurs. 
We studied two cases in which a dense fibrin 
pupillary membrane developed after vitrec- 
tomy, causing pupillary block. The first patient 
had an open angle caused by the presence of an 
expansile gas bubble in the anterior chamber. 
In the second case the angle was closed. In both 
cases a large, permanent opening in the pupil- 
lary membrane was made by using the argon 
laser to lyse the membrane. 
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Case Reports 


Case 1 

A 36-year-old woman was admitted to our 
institution on July 1, 1986, after severe blunt 
trauma to the left orbital region with a baseball 
bat. Medical examination disclosed a cerebral 
contusion and cerebrospinal fluid leak. Visual 
acuity was 20/25 in the right eye and light 
perception with inferior, nasal, and temporal 
projection in the left eye. The right eye was 
unremarkable. External examination of the left 
eye showed proptosis and left inferior 
dystopia. Marked limitation of duction was 
noted. The anterior segment was characterized 
by hemorrhagic chemosis and a total hyphema. 
Intraocular pressures were R.E.: 20 mm Hg and 
L.E.: 9 mm Hg. Radiologic studies disclosed 
fractures involving the zygoma, orbital floor, 
and the maxillary wall. Ultrasonography of the 
left eye demonstrated a vitreous hemorrhage 
with a total retinal detachment, choroidal de- 
tachment, and possible retinal incarceration to 
an inferior scleral rupture. 

When the patient was medically stable, sur- 
gery was performed. Preoperatively visual acu- 
ity in the left eye remained light perception. 
The hyphema had cleared demonstrating a 
deep chamber with posterior lens subluxation. 
Intraocular pressures were R.E.: 17 mm Hg and 
L.E.: 2 mm Hg. On gonioscopy the angle was 
recessed from the 4 o’clock to the 10 o’clock 
position clockwise and areas of peripheral 
anterior synechiae were evident at 11 o’clock 
and 12 o'clock positions. A dense vitreous hem- 
orrhage obscured the fundus detail. The 
findings were unchanged on repeat ultrasono- 
graphy. 

During surgery a scleral rupture was identi- 
fied in the inferotemporal quadrant from the 
3:30 to the 6 o’clock position clockwise slightly 
posterior to the equator. The choroid had pro- 
lapsed through the ruptured sclera, but there 
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had been no loss of vitreous. A pars plana 
lensectomy and vitrectomy were done. The 
retina was found to be totally detached and 
incarcerated inferiorly. Membrane stripping, 
air-fluid exchange, endolaser panretinal photo- 
coagulation, and a scleral buckle were used to 
reattach the retina. 

On the first postoperative day a thin, open, 
pupillary membrane was seen. A regimen of 
topical 1% prednisolone acetate administered 
hourly was begun. The fibrin membrane be- 
came denser during the second and third post- 
operative days, but a small opening was still 
identified nasally. Because the gas bubble was 
filling only 60% of the ocular cavity, a fluid-gas 
exchange was performed on the third postoper- 
ative day. Six hours later the intraocular pres- 
sure was 21 mm Hg. The next day a gas bubble 
occupied the entire anterior chamber displac- 
ing the iris posteriorly. A thick fibrin pupillary 
membrane completely occluded the pupillary 
aperture. Intraocular pressure was 44 mm Hg. 
The argon laser was used to make a large 
opening in the pupillary membrane. One hun- 
dred sixty-eight 100-um burns were applied at 
0.25 to 1.0 W for 0.1 second. Topical anesthetic 
and an Abraham contact lens were used. The 
iris returned to its normal position with coales- 
cence of the anterior and posterior gas bubbles. 
The intraocular pressure after the procedure 
was 13 mm Hg. The next day there was a 
moderate amount of intraocular inflammation, 
but there was no reformation of fibrin. 


Case 2 

A 74-year-old man underwent a vitrectomy 
and membrane stripping for epiretinal mem- 
brane with tractional macular detachment in 
his right eye. Postoperatively a retinal dialysis 
was noted. It was repaired with a scleral buck- 
le. Two months later the inferior retina rede- 
tached because of reproliferation and the de- 
velopment of a new retinal break. A revision of 
the scleral buckle, lensectomy, total posterior 
vitrectomy, membrane stripping, air-fluid ex- 
change, and endolaser photocoagulation were 
performed. On the first postoperative day a 
small fibrin membrane was noticed in the ante- 
rior chamber. A regimen of topical 1% prednis- 
olone acetate administered hourly was begun. 

Despite this treatment the membrane pro- 
gressed and completely occluded the pupillary 
opening. The iris had a bombé configuration 
with contact to the peripheral cornea. The in- 
traocular pressure was 31 mm Hg. Argon laser 


photocoagulation to the fibrin pupillary mem- 
brane was successful in creating a large open- 
ing that deepened the anterior chamber, low- 
ered the intraocular pressure, and relieved the 
pupillary block. Using an Abraham contact 
lens, the pupillary membrane was treated with 
207 50-um burns that lasted 0.1 second at up to 
1.5 W. There was no reformation of fibrin and 
the angle remained deep. 


Discussion 


Fibrin exudation is a well-recognized compli- 
cation of pars plana vitrectomy.’ In a series of 
200 consecutive vitrectomies reported by Faul- 
born, Conway, and Machemer,’” four patients 
developed severe fibrin exudation and one of 
them formed a pupillary membrane. In our 
experience pupillary membranes usually re- 
solve spontaneously within a week and rarely 
lead to aphakic pupillary-block glaucoma. 
When this complication occurs, it has been 
recommended to cut the fibrin membrane with 
a Ziegler knife.' 

The reported incidence of glaucoma after 
pars plana vitrectomy ranges from 10% to 
26% .**° The types of glaucoma after vitrectomy 
can be classified as open-angle or angle-closure 
glaucoma, with or without pupillary block. 
Examples of open-angle glaucoma are hemolyt- 
ic, phacolytic, and uveitic glaucoma. Intraocu- 
lar gases and choroidal or ciliary body detach- 
ment can lead to angle-closure glaucoma with 
pupillary block. Neovascular glaucoma occurs 
generally without pupillary block. 

We studied two cases of pupillary-block glau- 
coma occurring after pars plana vitrectomy that 
was caused by a fibrin membrane. In both cases 
the fibrin pupillary membrane prevented the 
aqueous humor from reaching the anterior 
chamber. That pupillary block with angle- 
closure glaucoma occurs is illustrated by the 
second case in which the fluid and the intraocu- 
lar gas displaced the iris-pupillary membrane 
anteriorly. In our first case the expansile gas 
was trapped in the anterior chamber by the 
fibrin membrane. This resulted in posterior 
displacement of the iris-pupillary membrane 
and an open angle (Figure). As the gas bubble 
expanded the risk of iridodialysis increased. 

These cases demonstrate the efficacy of the 
argon laser in lysing fibrin pupillary mem- 
branes. It is our experience that attempts to 


182 AMERICAN JOURNAL OF OPHTHALMOLOGY 


o URTEAN 
a oe as 
ae ee 

Co BE 





Figure (Lewis, Han, and Williams). Fibrin pupil- 
lary block with an open angle in a vitrectomized eye. 
A gas bubble occupies the anterior chamber and is 
displacing the iris-pupillary membrane posteriorly. 


lyse fibrin membranes with a knife or needle 
are often ineffective. Although it is usually 
possible to cut the membrane, the cuts are 
often small and tend to close because of recur- 
rent fibrin formation. Further, invasive intraoc- 
ular manipulations tend to exacerbate the fibrin 
response.® These observations prompted us to 
use the argon laser to make an opening in the 
fibrin pupillary membranes to relieve the pu- 
pillary block. In our two cases an opening was 
made during a single session even though the 
pupillary membranes were thick. No difficul- 
ties caused by corneal edema or intraocular gas 
were encountered during treatment. The pro- 
cedure was well tolerated with topical anes- 
thetic. 

There are two primary advantages to using 
the laser. First, the laser allows removal of a 
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large portion of the membrane. We were able to 
remove the membrane over the entire pupillary 
space. This is important because of the tenden- 
cy of small holes in the membrane to seal over 
and because it allows gas to move through the 
pupillary space. The surface tension of the gas 
usually prevents it from moving through small 
holes in pupillary membranes. Second, since 
the laser is noninvasive the stimulus for fibrin 
recurrence is diminished. We believe the laser 
has significant advantages over invasive proce- 
dures and is a safe and effective method of 
managing postoperative fibrin pupillary mem- 
branes. 
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Serious Corneal Complications of Glaucoma Filtering 


Surgery With Postoperative 5-Fluorouracil 





Alan Knapp, M.D., Dale K. Heuer, M.D., George A. Stern, M.D., 
and William T. Driebe, Jr., M.D. 


We studied four patients who, having re- 
ceived postoperative 5-fluorouracil after glau- 
coma filtering operations, developed serious 
corneal complications. All four patients had 
preexisting corneal abnormalities including 
keratoconjunctivitis sicca, exposure keratop- 
athy, and bullous keratopathy. All of the pa- 
tients developed epithelial defects in the post- 
operative period. The complications included 
bacterial corneal ulceration (two patients), 
sterile corneal ulceration and corneal perfora- 
tion (one patient), and a keratinized corneal 
plaque with underlying sterile stromal infil- 
trate (one patient). 

The use of 5-fluorouracil, which is an anti- 
metabolite with considerable corneal epitheli- 
al toxicity, after glaucoma filtering surgery 
frequently causes corneal epithelial defects 
that may lead to secondary complications. Pa- 
tients receiving this drug should have their 
corneal status closely monitored. In patients 
with corneal epithelial disease, 5-fluorouracil 
should be used with caution. 


A PYRIMIDINE ANALOGUE, 5-fluorouracil is an 
antimetabolite that has been used extensively 
as an anticancer drug. It inhibits fibroblast? 
proliferation and enhances the formation of 
filtering blebs in animals.* A pilot study sug- 
gested that postoperative subconjunctival 5- 
fluorouracil may be a valuable adjunct to glau- 
coma filtering surgery in eyes with poor 
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surgical prognoses.’ A randomized multicenter 
clinical trial has recently been initiated to eval- 
uate the efficacy and safety of subconjunctival 
5-fluorouracil after filtering surgery for glauco- 
ma in aphakic patients and glaucoma in pa- 
tients who have previously had unsuccessful 
filtering surgery. 

Drugs, such as 5-fluorouracil, that interfere 
with cellular replication have adverse effects on 
tissues with a rapid turnover rate, such as the 
corneal epithelium. The development of corne- 
al epithelial defects can be complicated by sec- 
ondary complications such as infection, melt- 
ing, perforation, and scarring. Although no 
serious complications were reported in a pilot 
study of subconjunctival 5-fluorouracil after 
glaucoma filtering surgery, we studied four 
patients who developed serious corneal com- 
plications related to a loss of corneal epithelial 
integrity after glaucoma filtering surgery with 
postoperative subconjunctival (three patients) 
or topical (one patient) 5-fluorouracil. All four 
patients gave written informed consent that 
had been approved by the University of Florida 
Institutional Review Board regarding the inves- 
tigational nature of the use of 5-fluorouracil 
after glaucoma filtering surgery. 


Case Reports 


Case 1 

A 60-year-old man with secondary angle- 
closure glaucoma, bullous keratopathy, and a 
history of an intracapsular cataract extraction, 
laser trabeculoplasty, trabeculectomy, and cy- 
clocryotherapy in the right eye had a trabecu- 
lectomy and anterior vitrectomy on Jan. 20, 
1986. Five milligrams of 5-fluorouracil was ad- 
ministered subconjunctivally twice daily on 
postoperative days 1 through 7 and once daily 
on postoperative days 8 through 14 (total 5- 
fluorouracil dose = 105 mg). He also received 
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topical corticosteroid eyedrops hourly during 
waking hours and ointment at bedtime plus 
topical atropine sulfate 1% four times daily. 

On April 7, 1986, the patient underwent a 
revision of an encapsulated bleb that had not 
responded to reinstitution of medical therapy 
and digital pressure. Postoperatively he re- 
ceived a second two-week course of subcon- 
junctival 5-fluorouracil (total 5-fluorouracil 
dose = 105 mg). He was again treated with 
hourly topical corticosteroids and topical atro- 
pine four times daily. 

Four weeks after surgery, the patient re- 
turned complaining of severe pain in his right 
eye. A 5 X 6-mm central corneal ulcer as well as 
a smaller 2-mm ulcer in the superior cornea 
were evident by slit-lamp biomicroscopy (Fig. 
1). AGram’s stain of corneal scrapings from the 
ulcer disclosed Gram-positive diplococci, and 
cultures subsequently grew Streptococcus pneu- 
moniae. Topical cefazolin sodium 50 mg/ml and 
tobramycin 13.6 mg/ml were given every 30 
minutes. The ulcers healed after four weeks of 
topical antibiotic therapy with significant cor- 
neal thinning and scarring. 


Case 2 

A 70-year-old woman with insulin-depen- 
dent diabetes mellitus, neovascular glaucoma, 
and bullous keratopathy had previously had 
intracapsular cataract extraction with implanta- 
tion of an anterior chamber intraocular lens, 
panretinal photocoagulation, trabeculectomy, 
cyclocryotherapy, and peripheral retinal cryo- 
ablation. On Oct. 11, 1984, she had a posterior 
lip sclerectomy and removal of the intraocular 
lens for an uncontrolled increase in intraocu- 
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Fig. 1 (Knapp and associates). Case 1. Slit-lamp 
photograph showing a large corneal ulcer with sur- 
rounding edema in the lower temporal quadrant of 
the cornea (X16). Cultures from the lesion grew S. 
pneumoniae. 





lar pressure. The patient was given 10 mg of 
5-fluorouracil subconjunctivally at the time of 
surgery and an additional 132 mg of 5-flu- 
orouracil topically over the next 12 days. She 
also received topical corticosteroid eyedrops 
hourly during waking hours and ointment at 
bedtime plus atropine sulfate four times daily. 
On postoperative day 13, a corneal epithelial 
defect developed. This defect healed within 
two weeks, but recurred intermittently over the 
next several months. On Feb. 19, 1985, the 
patient returned complaining of pain and de- 
creased vision in her left eye. On slit-lamp 
examination, an extensive corneal ulcer involv- 
ing nearly the entire cornea and a 40% hypopy- 
on were seen (Fig. 2). Cultures of corneal scrap- 
ings were positive for Pseudomonas aeruginosa. 
The patient was treated with 13.6 mg/ml of 
topical tobramycin and 6 mg/ml of carbenicillin 
every half hour. The ulcer eventually healed, 
but the eye became atrophied, visual acuity 
was reduced to light perception, and the cornea 
became totally opaque and vascularized. 


Case 3 

A 62-year-old woman with bullous keratop- 
athy and long-standing keratoconjunctivitis 
sicca had a combined cataract extraction and 
trabeculectomy in the right eye for phacolytic 
glaucoma on June 29, 1984. The trabeculectomy 
subsequently failed. A repeat trabeculectomy 
was performed on Oct. 25, 1984, after which 
the patient was given a total of 50 mg of 
subconjunctival 5-fluorouracil over the next 
seven days. This operation also eventually 
failed. 

A third trabeculectomy was performed on 





Fig. 2 (Knapp and associates). Case 2. Slit-lamp 
photograph showing nearly total corneal ulcer with a 
40% hypopyon (x16). Cultures from the ulcer grew 
P. aeruginosa. 


Vol. 103, No. 2 


5-Fluorouracil After Glaucoma Filtering Surgery 185 





July 16, 1985. After surgery, the patient was 
given 5 mg of subconjunctival 5-fluorouracil 
twice daily on postoperative days 1 through 7 
and once daily on postoperative days 8 through 
13 (total 5-fluorouracil dose = 100 mg). She was 
also given hourly topical corticosteroids during 
waking hours, a corticosteroid ointment at bed- 
time, and topical atropine sulfate 1% four times 
daily. Several small corneal epithelial defects 
developed during the course of treatment, but 
all had healed within one week after the sub- 
conjunctival 5-fluorouracil had been discontin- 
ued. 

In late September 1985, the patient was treat- 
ed by her local ophthalmologist for a corneal 
epithelial defect. Topical corticosteroids were 
continued. On Oct. 9, 1985, she returned to our 
institution complaining of pain and decreased 
vision in her right eye. Slit-lamp biomicroscopy 
disclosed a 90% epithelial defect, extreme cor- 
neal thinning, and two areas of corneal perfora- 
tion (Fig. 3). 

The patient had an 11-mm penetrating kera- 
toplasty on Oct. 9, 1985. Nine months later, the 
corneal graft has remained clear, although she 
continues to suffer from keratoconjunctivitis 
sicca and filamentary keratitis. The intraocular 
pressure has been controlled after two cyclo- 
cryotherapies. 


Case 4 

A 55-year-old woman with nocturnal lagoph- 
thalmos, mild corneal edema, chronic uveitis, 
and a history of an intracapsular cataract ex- 
traction and multiple filtration procedures in 
her left eye had a trabeculectomy on Nov. 11, 
1985. After surgery she received 5 mg of 5- 





Fig. 3 (Knapp and associates). Case 3. Slit-lamp 
photograph showing extensive ulceration of nearly 
the entire cornea and a flat anterior chamber (X 16). 
The patient required an 11-mm penetrating kerato- 


plasty. 








Fig. 4 (Knapp and associates). Case 4. Slit-lamp 
photograph showing a keratinized plaque on the 
surface of the cornea with an underlying anterior 
stromal infiltrate (x 16). Results of the cultures of the 
lesions were negative. 


fluorouracil subconjunctivally twice daily on 
postoperative days 1 through 7 and once daily 
on postoperative days 8 through 13 (total 5- 
fluorouracil dose = 100 mg). She also received 
topical corticosteroid eyedrops hourly during 
waking hours and ointment at bedtime plus 
topical scopolamine hydrobromide 0.25% four 
times daily. Punctate corneal epithelial ero- 
sions developed on the third postoperative day 
and gradually evolved into an epithelial defect 
involving approximately 30% of the cornea dur- 
ing the course of 5-fluorouracil therapy. 

A keratinized plaque with an underlying 
anterior stromal infiltrate developed on post- 
operative day 14 (Fig. 4). Results of cultures 
and smears of corneal scrapings were negative 
for bacteria and fungi. The topical corticoste- 
roids were discontinued and chloramphenicol 
Ointment and a lubricating ointment without 
preservative were used alternately each hour. 

One week later, the epithelial defect persist- 
ed. The keratinized plaque was removed surgi- 
cally and a bandage contact lens was inserted. 
Topical tobramycin sulfate 0.3% once daily and 
frequent artificial tears were begun. Although 
the epithelial defect finally healed, consider- 
able corneal scarring had developed. 


Discussion 


Four patients with preexisting corneal diseas- 
es that affect the epithelium suffered serious 
corneal complications after glaucoma filtering 
surgery with postoperative 5-fluorouracil ther- 
apy. All four patients developed postoperative 


186 AMERICAN JOURNAL OF OPHTHALMOLOGY 


corneal epithelial defects. All the complications 
that occurred (microbial keratitis, sterile corne- 
al ulceration and perforation, and anterior stro- 
mal scarring in the bed of a persistent epithelial 
defect) are known to occur in association with 
corneal epithelial defects. 

Antimetabolites, such as 5-fluorouracil, are 
expected to be toxic to actively replicating tis- 
sues, such as the corneal epithelium. 5- 
fluorouracil inhibits corneal epithelial replica- 
tion in tissue culture and decreases the mitotic 
rate and thymidine uptake of healing corneal 
epithelium in rabbits. In an animal model of 
glaucoma filtering surgery, postoperative cor- 
neal epithelial defects were observed in three 
of eight (38%) 5-fluorouracil treated owl mon- 
key eyes.‘ Similarly, 52 of 104 eyes (50%) in a 
pilot study of postoperative subconjunctival 
5-fluorouracil after glaucoma filtering surgery 
developed corneal epithelial defects, some of 
which persisted for as long as four weeks. In 
patients with preexisting corneal epithelial dis- 
ease, the use of toxic drugs, such as 5- 
fluorouracil, may cause persistent or recurrent 
epithelial defects in a greater percentage of 
cases. 

Our patients also received intensive treat- 
ment with potent topical corticosteroids. The 
frequent application of topical corticosteroids 
is a common practice after glaucoma filtering 
surgery. Corticosteroids are known to potenti- 
ate some of the complications of persistent 
epithelial defects, foremost among which are 
microbial infection and corneal melting.” 
Therefore, the combination of 5-fluorouracil 
and topical corticosteroids in patients with pre- 
existing corneal epithelial disease creates a 
great potential for these complications to 
occur. 

Two of our patients developed microbial ker- 
atitis, caused by S. pneumoniae in one case and 
P. aeruginosa in the other. Although both pa- 
tients were appropriately diagnosed and ag- 
gressively treated for these infections, both 
developed severely scarred corneas and one 
eye became atrophied. The epithelial cells at 
the edge of a defect are sites for bacterial 
adherence, which is the first step in the devel- 
opment of bacterial corneal infection.’ Conse- 
quently, the epithelial toxicity of 5-fluorouracil 
may have been a contributing factor to the 
development of these infections. 

Another of our patients suffered corneal 
melting associated with recurrent corneal epi- 
thelial defects. Intensive topical corticosteroids 
had been continued by her physician despite 
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the presence of the defect, and her cornea 
melted and eventually perforated. The potenti- 
ation of corneal melting by topical steroids is 
well known, especially in patients with kerato- 
conjunctivitis sicca. This patient required an 
11-mm penetrating keratoplasty to salvage the 
eye. Although her graft remains clear, extreme- 
ly large corneal transplants performed in in- 
flamed, perforated eyes are likely to fail or be 
rejected. 

Our last patient, who suffered from noctur- 
nal lagophthalmos, developed a keratinized 
plaque and a persistent epithelial defect that 
necessitated debridement and treatment witha 
bandage soft contact lens for several months. 
She developed significant corneal scarring in 
the area of the keratinized plaque. In a pilot 
study of glaucoma filtering surgery with post- 
operative subconjunctival 5-fluorouracil, cor- 
neal scarring secondary to persistent epithelial 
defects developed in three of 104 eyes (3%), 
one of which lost four lines of visual acuity 
(20/20 to 20/50).° The use of therapeutic soft 
contact lenses is often invaluable in the treat- 
ment of persistent epithelial defects’; however, 
they may be difficult to fit in patients with large 
limbal filtering blebs, and may be associated 
with bleb or corneal infection, or both. 

The use of 5-fluorouracil after glaucoma fil- 
tering surgery, especially when combined with 
intensive topical corticosteroids, may predis- 
pose patients to serious corneal complications. 
Although a pilot study suggested that postop- 
erative administration of 5-fluorouracil increas- 
es the success rate of glaucoma flltering sur- 
gery in patients with poor surgical prognoses,” 
it is imperative that the status of the corneal 
epithelium be closely monitored postopera- 
tively, especially in patients with preexisting 
epithelial disease. If corneal epithelial defects 
develop, consideration should be given to 
(1) cessation or reduction of either the 5-flu- 
orouracil or the topical corticosteroid thera- 
pies, or both, and (2) initiation of a broad 
spectrum topical antibiotic that is relatively 
nontoxic to corneal and conjunctival epitheli- 
um, such as 5% cefazolin sodium or a mixture 
of neomycin sulfate, polymixin B sulfate, and 
gramicidin (Neosporin)." 
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Compliance With Topical Timolol Treatment 





Michael A. Kass, M.D., Mae Gordon, Ph.D., Robert E. Morley, Jr., D.Sc., 
David W. Meltzer, M.D., and Jonathan J. Goldberg, M.A. 


To determine if compliance with timolol 
treatment was better than compliance with 
pilocarpine treatment (as reported previous- 
ly), we measured compliance with timolol 
treatment in a sample of 110 patients using an 
unobtrusive eyedrop medication monitor, 
which recorded electronically the date and 
time of each drug administration over a four- 
to six-week period. The patients administered 
a mean + S.D. of 82.7% + 19.0% of the pre- 
scribed timolol doses (range, 20% to 100%). 
Forty-five patients were treated concurrently 
with timolol and pilocarpine. These patients 
administered a mean + S.D. of 84.3% + 14.0% 
of the prescribed timolol doses and 77.7% 
+ 18.7% of the prescribed pilocarpine doses (P 
= .012, van der Waerden test). Our results 
suggest that while compliance is influenced by 
the drug regimen, defaulting is not eliminated 
by prescribing a more convenient medication 
with fewer side effects. 


PREVIOUS STUDIES have demonstrated that 
patients with glaucoma or increased intraocu- 
lar pressure default substantially from pilocar- 
pine treatment in terms of missed doses, 
skipped days, and inadequate time spacing of 
medication.! The poor compliance may reflect 
the inconvenience of the prescribed regimen, 
which is generally four times daily. Further- 
more, pilocarpine frequently produces annoy- 
ing ocular side effects such as dim vision, brow 
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ache, and fluctuating myopic shift in refraction. 
A number of studies suggest that compliance 
can be improved if drug regimens are made 
more convenient and drug-induced side effects 
are reduced.*' 

Over the past several years, timolol maleate 
has become the most commonly prescribed oc- 
ular hypotensive agent in many countries. The 
popularity of timolol is based on the drug’s 
efficacy, its twice daily administration sched- 
ule, and its low incidence of ocular side effects. 
For these reasons, it has been postulated that 
compliance with timolol treatment is better 
than compliance with pilocarpine treatment." 
However, no data are available to support this 
postulate. We used an unobtrusive eyedrop 
medication monitor that electronically record- 
ed the date and time of each drug administra- 
tion? to study compliance with topical timolol 
treatment in a sample of 110 patients. 





Material and Methods 


The eyedrop medication monitor is a 30-ml 
bottle molded from white opaque polyethyl- 
ene. The bottle contains an outer compartment 
that can be filled with eyedrop medication, and 
a hidden inner compartment containing the 
electronic components. The monitor records a 
medication administration in any 15-minute 
period when two conditions are met: (1) remov- 
al of the cap containing a ring magnet, which is 
sensed by a reed switch inside the bottle, and 
(2) inversion of the bottle, which is sensed by a 
mercury switch. Only one medication adminis- 
tration can be recorded in any 15-minute peri- 
od. The stored information is retrieved by di- 
rect interface to a microcomputer. The eyedrop 
medication monitor has been described previ- 
ously.'” 

Between April 1984 and November 1985, 112 
subjects were selected for the study from the 
private practices of the full-time faculty of 
Washington University using a quota sampling 
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technique. Patients were eligible for the study 
if they were aged 18 years or older and were 
prescribed timolol maleate 0.25% or 0.5% twice 
daily to one or both eyes to lower intraocular 
pressure. Patients prescribed timolol less fre- 
quently were excluded from the study. No 
patient was prescribed timolol solely to mea- 
sure compliance. Two patients were lost to 
follow-up. If a monitor malfunctioned, the pa- 
tient was tested again at a later date. 

Each patient was given an eyedrop medica- 
tion monitor with the appropriate concentra- 
tion of timolol and was instructed not to alter 
their normal use of the drug. The patients were 
instructed to use only the dispensed timolol. 
The subjects were given follow-up appoint- 
ments approximately 30 days later and were 
asked to return the monitors at that time. The 
patients were not told the purpose of the moni- 
tors, but rather that the medication was a “free 
sample” from a pharmaceutical company and 
that it was important to return the sample at 
the next visit because the pharmaceutical com- 
pany would provide additional medication 
when the empty bottles were collected. Each 
patient signed a consent form agreeing to com- 
plete a brief questionnaire about glaucoma and 
its treatment, which would be given at the next 
appointment. This study and consent proce- 
dure were approved by the Human Studies 
Committee of Washington University. 

When the patients returned in approximately 
30 days, the eyedrop medication monitors were 
collected and tested to ensure that they were 
functioning properly. The observation period 
began at 2:00 a.m. the day after the monitor 
was dispensed and continued through 1:59 
A.M. the day of the return appointment. For the 
purposes of this study, a day was defined as a 
24-hour period starting at 2:00 a.m. Compli- 
ance was computed as the percent of pre- 
scribed timolol doses taken by the patient as 
recorded by the monitor. However, when a 
patient administered three or more doses in a 
day only two doses were counted toward the 
percent of prescribed doses taken. If a patient 
ran out of timolol, the compliance printout*was 
used to determine the end of the data collection 
period. 

Of the 110 patients included in this study 50 
administered timolol alone. Fifteen patients ad- 
ministered timolol and one or more other ocu- 
lar hypotensive agents excluding pilocarpine. 
Forty-five of the patients were treated concur- 
rently with pilocarpine and timolol and were 
given eyedrop medication monitors for both 


drugs. The monitors had color-coded labels 
indicating the drug name, the eye or eyes to be 
treated, and the proper frequency of drug ad- 
ministration. If a monitor filled with pilocar- 
pine malfunctioned and the patient had been 
tested in a previous study of compliance with 
pilocarpine therapy, the data from the previous 
study were used. In all other cases, the obser- 
vation period was repeated for the missing 
drug using another monitor. Because the rates 
of compliance for timolol and pilocarpine were 
not distributed normally, van der Waerden’s 
nonparametric test was used to compare 
groups of interest. 





Results 





The characteristics of the patients in the 
study are given in Table 1. The mean age 
(years) + S.D. was 63.4 + 15.6 (range, 19 to 95 
years). The mean + S.D. duration of glaucoma 
(years) was 9.5 + 7.6 (range, 0.1 to 20 years). 
The mean + S.D. period of monitor observation 
was 26.3 + 8.2 days (range, seven to 41 days). 
The entire group of patients administered a 
mean + S.D. of 82.7% + 19.0% of the pre- 
scribed timolol doses (range, 20% to 100%) 
(Fig. 1). Nine patients (8.2%) took less than 
50% and 30 patients (27.3%) took less than 75% 
of the prescribed timolol doses. The rate of 
compliance with timolol was lower among the 
50 patients who were treated with timolol alone 
(mean + S.D., 78.6% + 22.6%) compared to the 
60 patients who were treated with timolol and 
one or more other antiglaucoma medications 
(mean + S.D., 86.1% + 14.7%) (P = .054, van 
der Waerden test). 

Forty-five patients were monitored concur- 
rently for compliance with timolol and pilocar- 
pine for a direct comparison in the same indi- 
viduals. The rate of compliance (mean + S.D.) 
with timolol was 84.3% + 14.0%; the rate of 
compliance with pilocarpine was 77.7% 
+ 18.7%. This difference was statistically sig- 
nificant (P = .012, van der Waerden test). 

To determine whether a patient’s compliance 
with one drug could be predicted by compli- 
ance with another drug, we compared the com- 
pliance with timolol to the compliance with 
pilocarpine in the subset of patients treated 
with both drugs. There was a modest correla- 
tion between the compliance rates for the two 
drugs (r = .320) (Fig. 2). Twenty-six patients 
(57.8%) had compliance rates for each drug that 
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TABLE 1 
CHARACTERISTICS OF THE STUDY POPULATION 


all 


PATIENTS 
(N = 110) 
CHARACTERISTIC NO. (%) 
Sex 
Male 57 (51.8) 
Female 53 (48.2) 
Race 
Black 32 (29.1) 
White 78 (70.9) 
Diagnosis (based on the most 
severely affected eye) 
Primary open-angle glaucoma 54 (49.1) 
Ocular hypertension 12 (10.9) 
Angle-closure glaucoma 12 (10.9) 
Secondary glaucoma 11 (10.0) 
Pigmentary glaucoma 6 (54) 
Low-tension glaucoma q 1 e) 
Congenital glaucoma 4 (3.6) 
Other glaucoma 8 ( 7.3) 
Visual field status* 
Normal 24 (21.8) 
Nasal step 20 (18.2) 
Paracentral scotoma 23 (20.9) 
Complete Bjerrum scotoma 10 (9.1) 
Bjerrum scotoma broken 
to the periphery 14 (12.7) 
Loss of fixation 2 { 18) 
Isolated island of vision 17 (15535) 
Glaucoma regimen 
Timolol alone 50 (45.4) 
Timolol plus pilocarpine 45 (40.9) 
Timolol plus other antiglaucoma 
medications 15 (13.6) 


m 


*Visual field status of the eye treated with timolol or the most 
severely affected eye if both were treated with timolol (modified 
Armaly Drance technique using the Goldmann perimeter). 


were within 10% of one another, while 13 
patients (28.9%) had higher rates of compliance 
with timolol and six patients (13.3%) had high- 
er rates of compliance with pilocarpine. Eight 
of the 45 patients tested (17.8%) had differ- 
ences in the rates of compliance for timolol and 
pilocarpine of more than 25% (Fig. 2). 

Seventy patients (64.5%) administered three 
or more doses of timolol per day during the 
observation period. While most patients took 
extra doses infrequently, 14 patients (12.7%) 
took three or more doses per day at least seven 
days during the 30-day month. Patients treated 
with more than one ocular hypotensive medi- 
cation administered more extra doses of timolol 


per month (4.4 + 6.6 extra doses per month) 
than patients treated with timolol alone (2.7 
+ 5,8 extra doses per month). This difference 
was statistically significant (P = .016, van der 
Waerden test). 

Many subjects did not administer timolol at 
12-hour intervals. Fifty-eight patients (52.7%) 
commonly compressed their two daily doses 
leaving intervals of 14 hours or greater between 
the last dose of the day and the first dose of the 
following day. 

Fifty-two patients (47.3%) had at least one 
day per month with no administrations of 
timolol (Table 2). In the patients treated with 
timolol and pilocarpine concurrently, skipped 
days (drug holidays) were more common with 
timolol than with pilocarpine treatment (Table 
2): 
The monitor printouts were scanned by com- 
puter to determine each patient’s most fre- 
quent pattern of timolol administration. For 88 
subjects (80%) the most frequent pattern of 
administration was twice daily (Table 3). For 
five patients (4.5%) the most common pattern 
of administration was zero administrations per 
day. 

To establish a composite measure of skipped 
doses and poor time spacing of doses, we 
calculated for each patient the number of hours 
when the intervals between timolol doses ex- 
ceeded 14 hours, that is, the hours uncovered 
by timolol treatment. For example, if the time 
between two doses was 15 hours, we stated that 
the patient did not have adequate treatment 
with timolol for a one-hour period. The mean 
+ S.D. number of hours uncovered by timolol 
treatment was 124.7 + 127.1 (range, zero to 
553). Twenty-nine patients (26.4%) were uncov- 
ered for the equivalent of seven days or more 
per standard 30-day month (Table 4). The same 
calculation was made to determine the number 
of hours uncovered by pilocarpine treatment, 
defined as intervals between doses that exceed- 
ed eight hours. In the subgroup of patients 
treated concurrently with timolol and pilocar- 
pine, the mean number of hours uncovered by 
timolol treatment (114.2 + 101.0 hours) was 
significantly less than the mean number of 
hours uncovered by pilocarpine treatment 
(143.7 + 102.1 hours) (P = .022, van der 
Waerden test). 





Discussion 





Using an eyedrop medication monitor, we 
found substantial defaulting from timolol treat- 
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TABLE 2 
NUMBER OF DAYS PER STANDARD 30 DAY MONTH WITH NO ADMINISTRATIONS OF TIMOLOL OR PILOCARPINE 


_ 5 a dines: ne 


ENTIRE GROUP (N = 110) 


TIMOLOL RESULTS (N=45) 


SUBGROUP RECEIVING TIMOLOL AND PILOCARPINE 


PILOCARPINE RESULTS (N=45) 


NO. Or UNS  — s C o LJ lJ. nn 


NO. OF DAYS NO. (%) 
0 58 (52.7) 
1 11 (10.0) 
2 6 ( 5.5) 
3 10 ( 9.1) 
4 5 ( 4.5) 
5 2 ( 1.8) 
6 3 ( 27? 

7-13 10 ( 9.1) 
14-21 5 ( 4.5) 
Total 110 (99.9) 


ment. While the overall rate of compliance in 
the study sample was relatively high (82.7% 
+ 19.0%), there was great variation from pa- 
tient to patient and a large number of patients 
had less than optimal rates of compliance. The 
rate of compliance with timolol treatment 
found in this study is considerably less than the 
rate of 95% estimated previously by Worthen.’ 

The rate of compliance with timolol treat- 
ment was higher in patients treated with more 
than one antiglaucoma medication. Patients 
treated with two or more drugs may believe 
their disease is more serious or the other medi- 
cation may serve as a reminder to administer 
timolol. 

The defaulting noted in this study was exac- 
erbated by irregular time spacing of the timolol 
administrations including skipped days and 
inadequate separation of doses. We established 
a composite measure of the number of timolol 
administrations and the time spacing of the 
administrations by calculating the hours un- 
covered by timolol treatment. On the basis of 
previous dose-duration studies,” we selected 
14 hours as the boundary figure on the assump- 
tion that the effectiveness of timolol diminishes 
in many patients after that time. Additionally, 
there is a one- to two-hour delay between the 
instillation of timolol and the maximum reduc- 
tion of intraocular pressure. However, the du- 
ration of action of timolol in a given patient 
depends on the concentration of the drug, the 
pigmentation of the eye, and the responsive- 
ness of the individual. Using this composite 
measure, 29 patients (26.4%) were uncovered 
for the equivalent of one week or more per 30 
day month. 


NO. (%) NO. (%) 
19 (42.2) 35 (77.8) 
11 (24.4) 6 (13.3) 
3 (6.7) 1 ( 2.2) 
4 (8.9) 1 (22) 
1 ( 2.2) 1 (2.2) 
1° ( 22) 0 ( 0.0) 
+ (22) 1 (22) 
5 (11.1) 0 (0.0) 
0 ( 0.0) 0 (0.0) 
45 (99.9) 45 (99.9) 


Fourteen patients (12.7%) administered 
timolol three or more times a day for a mini- 
mum of seven days per month. This practice 
may be dangerous as some of the systemic side 
effects of timolol may be dose related. Howev- 
er, no attempt was made in this study to corre- 
late extra doses with side effects or plasma 
timolol levels. The administration of extra 
doses occurred more often in subjects treated 
with timolol and one or more other antiglauco- 
ma medications, suggesting that the added 
drugs may confuse some patients. 

The present study provides further informa- 
tion on whether the drug regimen and drug- 
induced side effects influence patient default- 
ing.27 The rate of compliance with timolol 
treatment (82.7%) in this study was higher than 
the rate of compliance with pilocarpine treat- 
ment (76.0%) reported previously.! A higher 
rate of compliance with timolol than pilocar- 
pine was also observed in the subset of patients 
treated concurrently with both drugs. Further- 
more, there is only a modest correlation be- 


TABLE 3 
MOST FREQUENT PATTERN OF TIMOLOL 
ADMINISTRATIONS FOR INDIVIDUAL PATIENTS 





PATIENTS 

(N = 110) 

PATTERN NO. (%) 
Two times daily 88 (80.0) 
One time daily 15 (13.6) 
Zero times daily S (45) 
Three times daily 1 (0.9) 
Four times daily TT ( 039) 
— — as eer eee ia ee Sa aq Is 
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TABLE 4 
HOURS UNCOVERED BY TREATMENT PER 30 DAY MONTH 


Sa ee i hal 


ENTIRE GROUP (N = 110) 

HOURS UNCOVERED NO. (%) 

0-23 18 ( 16.4) 
24-47 2 ¢ 19:1) 
48-71 17 ( 15.4) 
72-95 7 ( 64) 
96-119 $ ¢ p 
120-143 a: U. 73) 
144-167 y YUG) 
168-335 A (9.1) 
336-720 e ( 73) 
Total 110 (100.0) 


TIMOLOL RESULTS (N = 45) 


SUBGROUP RECEIVING TIMOLOL AND PILOCARPINE 


PILOCARPINE RESULTS (N = 45) 


NO. (%) NO. (%) 

7 ( 15.6) 4 ( 8.9) 
8 ( 17.8) 3 ( 67) 
6 ( 13.3) 6 ( 13.3) 
4 ( 89) 6 ( 13.3) 
2 (44) 94 67) 
5 ( 11.1) 4 ( 8.9) 
3.4 67) 5 ( 11.1) 
9 ( 20.0) 12 ( 26.7) 
1 ( 22) 2( 4.4) 


+ 
oO 
= 
° 
S 
2 
+ 
a 


(100.0) 
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tween the rate of compliance for timolol and 
the rate of compliance for pilocarpine in the 
same patients. Thus, individuals cannot be 
classified as compliers or noncompliers by a 
single test of a single drug. 

The greater compliance with timolol proba- 
bly reflects the lower incidence of ocular side 
effects caused by timolol and the twice daily 
administration of timolol as opposed to the 
four times daily administration of pilocarpine. 
However, substantial defaulting from timolol 
treatment does occur and may be sufficient in 
some patients to reduce the therapeutic effect 
of the drug. Our results show that the compli- 
ance problem is not eliminated by choosing a 
more convenient drug regimen with fewer side 
effects. 
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Topical Application of Hyaluronic Acid and Chondroitin 


Sulfate in the Treatment of Dry Eyes 


Michael B. Limberg, M.D., Connie McCaa, M.D., Grace E. Kissling, Ph.D., and 
Herbert E. Kaufman, M.D. 


Twenty patients with keratoconjunctivitis 
sicca used three different viscoelastic tear for- 
mulations and a polyvinyl alcohol artificial 
tear for two weeks each. Each formulation was 
used once every two waking hours in a con- 
trolled double-masked study. Eighteen pa- 
tients reported marked improvement over the 
course of the study, in terms of the severity of 
itching, burning, and foreign body sensation. 
Corneal staining and mucous strand formation 
were also reduced in patients with these mani- 
festations. No formulation was preferred by a 
majority of patients or proved superior in 
treating signs of keratoconjunctivitis sicca. 
However, patients with low Schirmer test 
scores uniformly preferred a solution contain- 
ing chondroitin sulfate, while patients with 
moderate Schirmer test scores tended to prefer 
a solution of polyvinyl alcohol or hyaluronic 
acid. 


IN THE SEARCH for an ideal tear substitute, 
many effective formulations are not used be- 
cause of the difficulties associated with their 
administration. This is especially true in elder- 
ly patients with low tear flow and poor tear 
quality who require constant corneal coverage. 
To achieve this coverage, artificial tears require 
frequent instillation, which becomes inconven- 
ient and expensive. Ointments provide superi- 
or coverage but many patients complain of the 
greasy tear film and visual distortion. Polymer 
pellets may not be tolerated or are too cumber- 
some to insert. Despite these problems, and the 
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availability of new delivery systems, the artifi- 
cial tear remains the most popular and conve- 
nient substitute for most individuals. 
Recently, it has been reported that hyaluron- 
ic acid is effective in treating keratoconjunc- 
tivitis sicca when used as a topical eyedrop.'” 
These reports were based on uncontrolled seri- 
al observations and did not attempt to compare 
the efficacy of hyaluronic acid solutions with 
that of currently available artificial tear solu- 
tions or other viscoelastic substances. To evalu- 
ate the clinical effectiveness of viscoelastic 
substances in providing a more stable barrier to 
dehydration and corneal lubrication, we stud- 
ied the clinical response of patients with kera- 
toconjunctivitis sicca to three viscoelastic for- 
mulations: chondroitin sulfate, hyaluronic 
acid, and a mixture of the two. The effective- 
ness of these formulations was compared with 
that of a polyvinyl alcohol and polyethylene 
glycol artificial tear (Hypotears) in a controlled 
double-masked study in which both the pa- 
tients and the examining physicians were un- 
aware of the composition of the eyedrops. 


Material and Methods 


Patients were recruited from the outpatient 
population at our institution. Of the 34 patients 
initially enrolled in this study, 20 completed 
the full nine-week trial. There were 17 women 
and three men, who ranged in age from 47 to 87 
years, with a mean age of 65 years. All but one 
of the patients who dropped out did so for 
reasons not associated with the conditions of 
the study. One patient preferred to resume her 
previous dry eye therapy, and dropped out 
voluntarily early in the study. 

Minimal criteria for inclusion in the study 
were a Schirmer five-minute tear production of 
10 mm of wetting or less, a history of ocular 
complaints attributable to keratoconjunctivitis 
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sicca, rose bengal staining of the cornea or 
conjunctiva, and a decreased marginal tear 
strip. Patients requiring topical medications or 
contact lenses for disorders other than kerato- 
conjunctivitis sicca, or who had evidence of 
ocular disease not attributable to keratocon- 
junctivitis sicca, or who had recent ocular sur- 
gery were excluded from the study. 

Before the study, each patient was examined 
and asked to grade symptoms of burning, itch- 
ing, foreign body sensation, and overall irrita- 
tion ona scale of 1 to 4, with 1 representing the 
absence of a symptom. Best corrected and pin- 
hole visual acuity were recorded. Schirmer tear 
strip wetting was measured at the extreme 
lateral canthus without anesthesia. Two pa- 
tients demonstrated marked irritation and pro- 
fuse lacrimation with placement of the 
Schirmer tear strips without anesthesia and 
required a Schirmer score with anesthesia. In 
these patients Schirmer scores were remeas- 
ured after instillation of one drop of propara- 
caine; the scores were 1 or 2 mm of wetting at 
five minutes in both cases. The average 
Schirmer test score for each patient was used in 
the statistical analysis. The marginal tear strip 
and mucous strands were graded by means of 
the slit-lamp biomicroscope. The tear break-up 
time was recorded as the mean of three deter- 
minations. Rose bengal staining of the conjunc- 
tiva and cornea was graded ona 1 to 4 scale and 
the region of corneal staining recorded. 

All patients were asked to discontinue their 
usual artificial tears and ointments 48 hours 
before beginning the study. Each test solution 
was then used exclusively every two hours for 
two weeks during waking hours until all four 
solutions had been used. The bottles for each 
formulation were coded and assigned in a ran- 
dom sequence so that both patients and observ- 
ers were unaware of the composition of the test 
solutions. The polyvinyl alcohol solution was 
used as a washout for two days between each 
two-week trial and at the beginning of the 
study as a standard. Grading of ocular symp- 
toms, corneal staining, mucous strands, tear 
meniscus, and tear break-up time was repeated 
at the beginning and end of each two-week 
period. 

Four solutions were compared. The first was 
a 1% polyvinyl alcohol and polyethylene glycol 
solution, which contained benzalkonium chlo- 
ride as a preservative (Hypotears). The second 
and third solutions were 1% chondroitin sulfate 
and 0.1% hyaluronic acid, respectively. Each 


was made by dilution of crystalline chondroitin 
sulfate or hyaluronic acid with an isotonic sa- 
line solution; potassium sorbate and edetate 
disodium were used as preservatives. The 
fourth solution was a mixture of 0.38% chon- 
droitin sulfate and 0.3% hyaluronic acid made 
by dilution of Viscoat with the same saline and 
preservatives. Each solution was sterilized by 
Millipore vacuum filtration (45 um pore) and 
placed directly into sterile eyedropper bottles. 


Results 


Of the 20 patients completing the study, 18 
had a preference for one of the solutions. No 
formulation was preferred over the others by a 
majority of patients. Seven patients preferred 
the polyvinyl alcohol solution, four preferred 
the chondroitin sulfate, four preferred the 
chondroitin sulfate/hyaluronic acid mixture, 
and three preferred the hyaluronic acid solu- 
tion. The mean Schirmer scores for the patients 
who preferred each solution showed that the 
solutions containing chondroitin sulfate were 
strongly preferred by those patients with se- 
vere dry eyes, as measured before treatment by 
Schirmer tear strip wetting (Table). All patients 
with severe dry eyes and Schirmer values of 0 
or 1 preferred a solution containing chondroi- 
tin sulfate. Three of these patients preferred 
the 1% chondroitin sulfate solution and two the 
chondroitin sulfate/hyaluronic acid mixture. Of 
the two patients with Schirmer scores mea- 
sured with anesthesia, the first had bilateral 
scores of 2 mm and preferred the polyvinyl 
alcohol solution. The second had scores of 
1 mm and preferred the chondroitin sulfate/ 
hyaluronic acid mixture. Analysis of variance 
using the F test with 3 and 14 degrees of 


TABLE 
SCHIRMER TEST SCORES OF PATIENTS GROUPED BY 
PREFERRED SOLUTIONS 


MEAN SCHIRMER TEST 
NO. OF SCORE (ML WETTING/ 


PREFERRED SOLUTION PATIENTS 5 MIN) RANGE 
Chondroitin sulfate 4 1.5 0.5to 3.0 
Chondroitin sulfate/ 

hyaluronic acid 4 2.5 1.0to 5.5 
Polyvinyl alcohol 7 6.2 2.0 to 12.5 
Hyaluronic acid 3 15 5.0 to 10.0 
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freedom showed that the difference in mean 
Schirmer scores is statistically significant 
(F value = 4.79, P = .02) across the four prefer- 
ence groups. 

Seventeen patients reported a decrease in 
burning, itching, and foreign body sensation 
after the initial two-week trial with any of the 
solutions. Two patients noticed no improve- 
ment and one felt worse. By the end of the 
study, 18 patients felt much improved and two 
reported little change. 

Corneal staining with rose bengal was pres- 
ent in 12 patients at the beginning of the study 
and was eliminated in eight of these by the 
end. Three patients had no appreciable de- 
crease in corneal staining, and in one patient, 
corneal staining was diminished but not elimi- 
nated over the course of treatment. One patient 
who did not have corneal staining at the begin- 
ning of the study developed it. 

Sixteen patients had mucous strands demon- 
strable by slit-lamp examination at the begin- 
ning of the study. In these patients, mucous 
strands decreased in two and were eliminated 
in ten patients at the end of the study. Three of 
the 16 patients demonstrated increased mucous 
strands and one patient was unchanged. One 
patient who did not have mucous strands at the 
beginning of the study developed them. Three 
patients had no mucous strands at any time. 


Discussion 


This study demonstrates that, with frequent 
instillation, most artifical tear solutions are ef- 
fective in the treatment of dry eyes. Eighty-five 
percent of our patients reported marked im- 
provement in symptoms after only two weeks 
of every two-hour instillation with any of the 
test solutions, and 90% were improved by the 
end of the study. This improvement is not 
surprising given that even isotonic saline solu- 
tions provide relief for dry eyes when used 
frequently and regularly.’ 

Although no one solution was preferred by 
most of the patients, solution preference was 
related to the severity of dry eyes. Patients with 
low Schirmer scores preferred tears containing 
chondroitin sulfate. Patients with Schirmer 
scores of 5 to 10 mm of wetting preferred tears 
with polyvinyl alcohol or hyaluronic acid. This 
preference leads us to conclude that tears con- 


taining chondroitin sulfate provide superior 
relief of symptoms for patients with severe 
keratoconjunctivitis sicca. It is encouraging 
that patients with severe dryness, which is 
usually difficult to treat, found marked im- 
provement with infrequent instillation (every 
two hours) of chondroitin sulfate artificial 
tears. 

Chondroitin sulfate has several properties 
that may prove valuable in the treatment of 
keratoconjunctivitis sicca. Chondroitin sulfate 
is a Newtonian fluid that has a constant viscosi- 
ty even with low shear rates, such as those 
found with blinking. This property should pro- 
vide superior corneal lubrication compared 
with similar solutions of hyaluronic acid or 
methylcellulose, which are pseudoplastic flu- 
ids and transmit greater shear forces to the 
corneal epithelium with eyelid movement. It 
has been demonstrated that even a concentrat- 
ed solution of 20% chondroitin sulfate in bal- 
anced salt solution has a lower viscosity than a 
0.17% solution of hyaluronic acid or 1% solu- 
tion of methylcellulose at shear rates less than 
20 cm/sec.* This difference is greatest at low 
shear rates over thin layers, as are found with 
eyelid movement over the tear film. It has been 
reported that a 1% solution of hyaluronic acid 
applied topically to the dry eye produces pain 
within minutes.” Polack and McNiece? attribut- 
ed this to the high viscosity of the hyaluronic 
acid. No complaints of pain were reported in 
our study with instillation of 0.1% hyaluronic 
acid or the 0.38% chondroitin sulfate/0.3% hy- 
aluronic acid mixture. One percent hyaluronic 
acid has also been found to transmit excessive 
shear forces to endothelial cells, producing 
extensive damage when used in a thin layer on 
the posterior surface of the cornea.‘ 

It has been our clinical impression that chon- 
droitin sulfate has a greater affinity for the 
anterior corneal surface, compared with other 
artificial tear solutions. Given its low viscosity, 
chondroitin sulfate should provide a durable 
lubricating barrier to corneal dehydration and 
should be further evaluated to determine its 
clinical usefulness. 

Although 18 of 20 patients had a preference 
for one solution over the others, no solution 
was preferred by a majority of patients. The 
order in which solutions were used did not 
appear to influence the patients’ preferences. 
Four of the patients preferred the first solution 
used; six, three, and six patients preferred the 
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second, third, and fourth solutions, respective- 
ly. 
No solution was found to be superior to the 
others in treating the signs of corneal staining 
or mucous strand formation. However, half of 
the patients had increased corneal staining 
after using the polyvinyl alcohol solution for 
two weeks, compared with their evaluations 
immediately before its use. This increase in 
staining may be associated with the benzalko- 
nium chloride used as a preservative in this 
solution, as no increase in staining was found 
with any of the other three solutions that con- 
tained potassium sorbate and edetate disodium 
as preservatives. 


References 


1. DeLuise, V. P., and Peterson, W. S.: The use of 
topical Healon tears in the management of refractory 
dry-eye syndrome. Ann. Ophthalmol. 16:823, 1984. 

2. Polack, F. M., and McNiece, M. T.: The treat- 
ment of dry eyes with Na hyaluronate (Healon). 
Cornea 1:133, 1982. 

3. Lemp, M. A.: Tear substitutes in the treatment 
of dry eyes. Int. Ophthalmol. Clin. 13:145, 1973. 

4. Hammer, M. E., and Burch, T. G.: Viscous cor- 
neal protection by sodium hyaluronate, chondroitin 
sulfate, and methylcellulose. Invest. Ophthalmol. 
Vis. Sci. 25:1329, 1984. 





Obtaining Consent for Eye Donation 





Greg A. Diamond, M.D., Michael Campion, M.D., Joseph F. Mussoline, M.D., 
and Robert A. D’Amico, M.D. 


We prospectively studied 100 consecutive 
deaths at St. Vincent’s Hospital and Medical 
Center in New York City for possible eye 
donation. Fifty-two patients were unsuitable 
mainly because of medical contraindications 
and age at death. Of the 48 suitable candi- 
dates, 21 pairs (44%) of eyes were obtained. 
Sixteen of the 42 eyes (38%) were used for 
transplantation. Projection of the number of 
corneas obtainable for transplant in New York 
City were calculated. The figures indicated 
that the three-month waiting list of the New 
York Eye-Bank for Sight Restoration, Inc., 
could be eradicated if hospitals were able to 
get seven donors from every 100 deaths suit- 
able for donation, a rate only 16% of that 
realized in this study. 


IN THE GREATER New York metropolitan area 
as of Jan. 1, 1986, there were 350 patients 
awaiting corneas for transplantation (written 
communication, Eye-Bank for Sight Restora- 
tion, Inc., 1985). The average time between 
being placed on the list and being offered a 
cornea was approximately three months. In 
1985, the Eye-Bank for Sight Restoration, Inc., 
procured 954 eyes locally in the New York 
metropolitan area (530 from New York City 
alone), of which 413 (43%) were used for corne- 
al transplants. The other 541 (57%) were used 
for research and medical education. Another 
867 eyes were obtained from eye banks outside 
the New York City area for corneal transplants. 
Thus, 68% of the corneas transplanted in the 
area served by the New York eye bank came 
from outside the New York City area. We be- 
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lieved this figure was unnecessarily high for a 
city with over 75,000 deaths each year.’ We 
suspected that, as has been noted previously,” 
the reason for such a low procurement rate was 
that potential donors were not being identified 
and families were not being asked for dona- 
tions. Previous studies**® and a Gallup poll 
(Jen. 17, 1968, New York Times City Edition, 
p. 18, col. 3) have dealt with the attitudes of 
people toward donation by survey methods. 
Other studies*’ have tested the ability of orga- 
nizational efforts to increase organ procure- 
ment rates. The purpose of this study was to 
show how many eyes could be obtained if a 
concerted effort was made to request donations 
and to determine what factors were responsible 
for not obtaining donations. 


Material and Methods 


One hundred consecutive deaths were pro- 
spectively studied at St. Vincent’s Hospital and 
Medical Center from July 1, 1985, through Aug. 
5, 1985. In the event of a death, one of two 
sequences occurred: (1) a physician present at 
the death requested donation; and (2) the ad- 
m:tting office was notified of the death, the 
time of death, and whether or not the family 
was notified. The death book in the admitting 
ofzice was checked four times daily, usually at 
7:00 A.M., 12:00 P.M., 5:00 P.M., and 10:00 
P.M., by the ophthalmology residents. As the 
study progressed, several members of the ad- 
m-:tting office notified the ophthalmologist on 
call of the death. There were three possibilities 
in this sequence. 

1. If the family had been notified, the oph- 
thalmologist determined the suitability of the 
dcnor candidate by reviewing the chart and 
contacting the attending physician. If the 
dcnor was suitable the candidate’s next of kin 
was contacted. 

2. If the family was not notified, the attend- 
ing physician was contacted. Suitability was 
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then determined and notification, if possible, 
completed. If the physician did not wish to 
request donation, the ophthalmologist contact- 
ed the next of kin. 

3. If no next of kin was known or the next of 
kin could not be found further efforts were 
made to contact the next of kin. If this was not 
possible within the 12-hour time limit, no re- 
quest could be made. 

If consent was secured in person, the consent 
form was signed by the next of kin. If consent 
was given by telephone, a witness took the call 
and the consent form was signed by the caller 
and the witness. Once the consent form had 
been signed, enucleation was performed as 
quickly as possible. The eye bank was then 
contacted and a messenger dispatched to re- 
trieve the eyes from a refrigerator in the emer- 
gency room, where they were put immediately 
after enucleation. 

Suitability was determined in accordance 
with medical criteria used by The Eye-Bank for 
Sight Restoration, Inc. (Table 1). Additionally, 
we excluded patients whose age at death was 
less than 6 months or greater than 85 years. 

The eyes were examined at the eye bank and 
suitability for transplant determined by gross 
inspection, slit-lamp examination, and specu- 
lar microscopy. 


TABLE 1 
CONTRAINDICATIONS FOR DONATION 


Death of unknown cause 
Death from central nervous 
system disease of unknown 


Septicemia 
Lymphoma, lymphosarcoma 
Hodgkin's disease 


etiology 

Creutzfeldt-Jakob disease 

Subacute sclerosing panen- 
cephalitis 

Congenital rubella 

Progressive multifocal leuko- 
encephalopathy 

Reyes syndrome 

Subacute encephalitis, cyto- 
megalovirus brain infection 

Intrinsic eye disease: retino- 
blastoma, conjunctivitis, iri- 


Blast form of leukemia, acute 
myeloid leukemia 

Multiple sclerosis 

Parkinson's disease 

Amyotrophic lateral sclerosis 

Acquired immune deficiency 
syndrome 

Syphilis 

Hepatitis 

Rabies 

Organic brain syndrome 

Guillain-Barre syndrome 

Active tuberculosis 


tis, some glaucoma, corneal 


disease, and malignant tu- Carbon monoxide poisoning 


mors of the anterior seg- Senility 

ment Jaundice of unknown etiology 
Surgically induced eye abnor- 

mality 
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Results 


The causes of death listed on the death certif- 
icate of 100 consecutive patients at St. Vincent's 
Hospital are given in Table 2. Twenty-five pa- 
tients were excluded for medical contraindica- 
tions including 13 cases of sepsis, eight cases of 
AIDS, one case of lymphoma, and three of 
unknown cause. Another 12 were excluded 
because of age at time of death (Table 3). We 
were unable to request donation in 15 other 
cases (Table 4). 

Although 63 patients (63%) were suitable 
candidates, the next of kin were actually con- 
tacted in only 48 cases (48%). The average time 
between death and contact was 3.37 hours 
(range, ten minutes to ten hours). Twenty-one 
donations were obtained (44% of requests). 
Table 5 compares the success of ophthalmolo- 
gists versus nonophthalmologists in obtaining 
consent either in person or on the telephone. 
There was no significant difference between the 
two groups (P<.50). Table 6 shows the success 
rate of obtaining permission by the relationship 
of next of kin to the deceased. This trend was 
not statistically significant (P<.25). Table 7 
shows no significant difference between reli- 
gious groups in obtaining permission for dona- 
tion. In only three cases was consent denied on 


TABLE 2 
CAUSES OF 100 CONSECUTIVE DEATHS 


CAUSE NO. 


Cardiac arrest 22 
Carcinoma” 18 
Sepsis 13 
Myocardial infarction 10 
AIDS 8 
Respiratory failure 

Other 

Pneumonia 

Trauma 

Overdose 

Unknown 

Dehydration 
Hydrocephalus 
Cerebrovascular accident 


N N NN O G GO + OW 


“Lung, 4; ovary, 3; unknown primary, 3; pancreas, 2; colon, 1; 
kidney, 1; bladder, 1; squamous cell, 1; carcinoid, 1; lymphoma, 1. 
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TABLE 3 
AGE AT DEATH 

(N=100) 
— a ay a OE ee 7 as 
Under 6 mos 4 
6 mos-30 yrs 8 
31-55 yrs 16 
56-75 yrs 41 
76-85 yrs 18 
Over 85 yrs 12 


Unknown 1 


the basis of religious belief (all three were 
Jewish). Nevertheless, two of seven Jewish 
families agreed to donate. 

The average time from death to enucleation 
was 4.4 hours (range, 20 minutes to ten hours). 
Of the 42 enucleations performed (21 pairs), 16 
corneas (38%) were used for transplantation, 
and 26 eyes were used for research and educa- 
tion. Table 8 gives the reasons why corneas 
were not transplanted, most notably for poor 
endothelium and collapsed anterior chamber. 


Discussion 


Physicians served by the Eye-Bank for Sight 
Restoration, Inc., in New York performed 1,280 
corneal transplants in 1985. However, in the 
last three years New York City has only contrib- 
uted 58% of the eyes procured for the local eye 
bank. 

Using the present criteria it can be estimated 
from the Bureau of Health Statistics (written 
communication, 1986) that of the more than 
75,000 deaths in New York City in 1985, at least 
18,000 would have been suitable for eye dona- 
tion. In actuality, only 265 (half of the 530 eyes 
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TABLE 4 
REASONS FOR NOT OBTAINING CONSENT (N=79) 


WI, lu le E EE aa 
Refused by next of kin 27 
Medical/ocular contraindication 25 
Age alone 12 
No next of kin found 7 
Medical examiner case 4 
Unable to reach next of kin in 12 hrs 3 
Body was taken before our knowledge 1 


received) eye donations were made, represent- 
ing an unreasonably poor procurement rate of 
1.5%. 

To perform the average number of trans- 
plants in one year plus those on the waiting 
list, 1,600 eyes would be necessary. If 38% of 
donated eyes are suitable for transplant (as in 
this study), approximately 4,200 eyes, or 2,100 
donations, would be needed to obtain 1,600 
suitable eyes. Since New York City contributes 
58% of the eyes for the local eye bank, the city 
would require 1,260 donations from the 18,000 
suitable deaths to realize this goal. This is a 
procurement rate of 7%. 

In our study, of the 48 deaths suitable for 
donation, we received 21 donations, a procure- 
ment rate of 44%. This rate is 29 times greater 
than that achieved in New York City last year 
and six times greater than the rate necessary to 
realize the minimal goal of 1,600 transplants 
from local donations alone. At a procurement 
rate of 20%, less than half that found in this 
study, New York City would have received 
7,200 donations. 

There are several areas in which our findings 
could be adjusted to account for differences 
between study conditions and actual condi- 
tions, all of which affect the number oí suitable 
candidates but have no bearing on the success 


TABLE 5 
SUCCESS RATE FOR OBTAINING CONSENT BY SPECIALTY 


IN PERSON 


NO. SUCCESSES/ 


SPECIALTY TOTAL NO. REQUESTS (%) 
Ophthalmologist 2/4 (50) 
Non-ophthalmologist 3/8 (38) 
Total 5/12 (42) 


NO. SUCCESSES/ 


OVER PHONE TOTAL 


NO. SUCCESSES/ 


TOTAL NO. REQUESTS (%) TOTAL NO. REQUESTS (%) 
16/35 (40) 18/39 (46) 
0/1 ( 0) 3/9 (33) 


16/36 (44) 21/48 (44) 
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TABLE 6 


SUCCESS RATE BY RELATIONSHIP 
OF NEXT OF KIN 


NO. SUCCESSES: 


RELATIONSHIP TOTAL NO. REQUESTS (%) 
Spouse 7/22 (32) 
Father/mother’/ 6/16 (38) 

son/daughter 
Brother/sister 3/4 (75) 
Nephew/niece 4/5 (80) 


Pastor” 1/1 (100) 


“Pastor was legal next of kin. 


of obtaining consent once suitability has been 
determined. The first is the upper age limit. In 
this study, 85 years of age was used as the 
cut-off age for donation; the eye bank is cur- 
rently recommending 75 years of age. Richards 
and Catzen," in a retrospective study of 1,736 
eyes collected by the Medical Eye-Bank of 
Maryland, Inc., found a higher percentage of 
corneas used were from donors aged 10 to 60 
years. However, even corneas from donors 
over 90 years of age were used. Additionally, 
the four cases in which the next of kin were not 
contacted because the deaths were to be inves- 
tigated by the medical examiner are now han- 
dled differently. We have since been advised 
(oral communication, New York City Medical 
Examiner's office, 1985) that the medical exami- 
ner will allow enucleations in cases in which 
the eyes are not directly involved in the cause 
of death and the family has given consent. 
According to the Uniform Anatomical Gift 
Act,!! the medical examiner has the right to 
overrule wishes expressed in a donor card. 

The large difference between supply and de- 
mand of organs and tissue in the face of a 
sufficient number of donors has been ad- 
dressed many times.****”*'8 It has been esti- 
mated that less than 20% of potential donor 
organs are retrieved.*® The New York City rate 
for eye donations of 1.5% is lower than any 
previous estimate. To date, methods of increas- 
ing the supply of donors have centered around 
legal maneuvers meant to induce greater public 
support and more health professional involve- 
ment. 

In 1968, the Uniform Anatomical Gift Act was 
proposed by the American Bar Association and 
the National Conference of Commissioners on 
Uniform State Laws so that states would have a 
standard and consistent law that dealt with 
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TABLE 7 
SUCCESS BY RELIGION OF DECEASED (N=48) 


NO. SUCCESSES/ 


RELIGION TOTAL NO. REQUESTS (%) 
Catholic 9/23 (39) 
Jewish 2/7 (28) 
Protestant 3/7 (42) 
No religion 4/5 (80) 
Unknown 2/4 (50) 
Baptist 1/2 (50) 


anatomical gifts.'' A Gallup poll that year had 
indicated 70% of the American public would be 
willing to donate body parts upon death. Since 
then all 50 states have adopted the Uniform 
Anatomical Gift Act.” 

In 45 states," there is a provision for volun- 
tary consent for donation on the driver's li- 
cense. Supplementing this effort are donor 
cards distributed by several agencies. Unfortu- 
nately, both the licenses and the cards have 
been ineffective, primarily for two reasons. 

First, very few people actually consent to 
donation on the driver’s license or carry donor 
cards. Except in Colorado, where 60% of driv- 
ers have signed consent" (it is the only state 
with the provision on the face of the license), 
the percentage of signed licenses is low." In 
Maryland, in 1981, only 1.5% of drivers had 
signed their licenses. Recently, 14% of re- 
sponders to a survey carried donor cards of 
some type.” Another 28% would be willing to 
carry a card. One transplant coordinator sur- 
veyed by Overcast and associates” stated that 
of 600 donors in the past seven years only three 
had donor cards. Our experience has been 
similar; only one of our 100 patients had a card. 


TABLE 8 
REASONS CORNEAS OF ENUCLEATED EYES WERE 
NOT SUITABLE FOR TRANSPLANT (N=26) 


REASON NO. 
Poor endothelium* 14 
Collapsed anterior chamber 6 
Corneal infiltrate 2 
Corneal edema 2 
Sepsis’ 2 


“Indicates either polymorphism, endothelial cell count <2,000, 
or prominent folds in Descemet's membrane. 
"Sepsis was documented in one patient after enucleation. 
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Second, there is a reluctance on the part of 
physicians to accept a donor card without ask- 
ing the next of kin to confirm consent.*'' Only 
four states surveyed" followed the specific 
wording of the Uniform Anatomical Gift Act, 
which states that the wishes of the donor are 
paramount and cannot be questioned by family 
members. Physicians in 46 states felt that for 
moral, ethical, and legal reasons, the additional 
consent was necessary. The public disagrees 
with the sentiment, according to a study by 
Manninen and Evans.’ They found that 58% of 
respondents believed that the donors’ wishes 
should be heeded. 

In our single donor with a signed consent on 
his driver’s license, we felt obliged to ask per- 
mission from his brother, who did agree to 
donation. Thus, there is general agreement 
that the donor cards have had a minimal impact 
on the efforts to obtain more organs and tis- 
sue, 112 

Required request legislation, suggested first 
by Caplan‘ in 1984, addresses the issue of the 
lack of initiative by health professionals in 
procuring donations. It has been stated previ- 
ously, and it is evident here, that the basis for 
low procurement rates is not an insufficient 
supply, but the inability to retrieve organs and 
tissues from suitable donors. The Council on 
Scientific Affairs’ noted several reasons that a 
physician might not be able to request donation 
from a family, including “fancied exposure to 
legal liability, the family’s grief and any com- 
plexity in obtaining cooperation from a trans- 
port team.” A study in England found that 
personal feelings were a barrier in nearly 50% 
of nurses and doctors at a transplant center.’ 
Whenever efforts on the part of health profes- 
sionals have been increased the procurement of 
organs has gone up.*’ This is certainly borne 
out for eyes in our study. 

Presumed consent laws, in effect in several 
other countries,” would allow organ procure- 
ment at the discretion of the physician except 
when the donor had specifically stated objec- 
tions during life. In six of 13 countries where 
such a law exists, physicians still approach the 
next of kin to confirm consent, much the same 
way as with donor cards in the United States. 
This study also found that 82.5% of Americans 
surveyed were against implied consent.” 

Several studies and a Gallup poll have direct- 
ed attention to the attitudes of people toward 
donating their own or a family member’s body 
or body parts at the time of death. Approxi- 
mately 40% to 60% of those surveyed?’ would 


agree to some form of donation. Interestingly, 
prospective donors are more likely to want 
their bodies cremated than individuals who 
have indicated that they would not donate.® In 
our study, female next of kin were almost twice 
as likely (58%) as male next of kin (32%) to 
donate their loved ones’ eyes. This confirms 
findings in two studies®’® and contradicts one 
other.” The closeness of next of kin has not 
been addressed before. Our findings show a 
trend toward more acceptance of donation the 
more distant the relative, but these findings 
were not statistically significant. 

The discrepancy between the percentage in- 
dicating their willingness to donate and the 
number actually signing donor cards indicates 
that feelings do not always translate into ac- 
tion. Since donor cards are ineffective, the only 
workable alternative is the next of kin request 
at death. We have shown that only a minimal 
effort could eradicate the waiting list at the 
Eye-Bank for Sight Restoration, Inc., indepen- 
dent of legal maneuvers. Organizational efforts 
to increase procurement have been successful 
in obtaining organs, particularly kidneys.*’ In 
one part of a Centers for Disease Control study, 
47% of requested consents were granted,*a rate 
commensurate with our success and the atti- 
tude surveys. Required request legislation en- 
couraged by Caplan‘ and enacted in New York 
on Jan. 1, 1986, should realize an increase in 
organ and tissue procurement. At this time 
policy is still being made in New York hospitals 
to deal with the new law. 

In addition to the information supplied 
above, this study also dealt with the psychoso- 
cial aspects of requesting donations. Before 
undertaking this study we believed that, as 
strangers, it would be especially difficult to ask 
for a donation at such a stressful time. There 
were basically three types of answers to the 
request for donation. The first two groups, 
together a minority, included those saying 
“Yes” or “No” without much discussion. 
These conversations were short and to the 
point with few questions asked by family mem- 
bers. The third and largest group of conversa- 
tions were typified by important questions 
asked by the family member to clarify the 
procedure, the effect on the body, and the 
importance of donating. The following ques- 
tions were the most frequently asked: 

1. Will the body be disfigured? 

2. Will the funeral home be delayed? 

3. Will the eyes definitely be used for trans- 
plant? 
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4. My father had cataracts. Will the eyes be 
used? | 

It appeared that the substance and quality of 
the answers given to the family were a strong 
influence on their decision to donate. That the 
physician talking with the family was knowl- 
edgeable and interested was vital to the success 
of the request. This factor was probably re- 
sponsible for the ability of ophthalmologists as 
strangers to be at least as successful in request- 
ing a donation as physicians known to the 
families. 

This study was an assessment of the poten- 
tial for eye donations in a city with both a 
waiting list for corneas and the largest number 
of deaths of any city in the United States." 
Based on our findings, we made two conclu- 
sions. 

1. It would not take a major effort on the part 
of the health community to raise the number of 
donations to levels sufficient to supply corneas 
immediately to those in need. In New York the 
required request law, if successfully imple- 
mented, will generate enough eye donations. 

2. In making the request, the health profes- 
sional must be knowledgeable in the procedure 
and have a sincere interest in obtaining eyes for 
transplant. If ophthalmologists are not avail- 
able, the hospital or regional eye bank should 
train personnel for this purpose. There must be 
a system for ensuring that families are asked. 
This system would require that a designated 
health professional be notified at the time of 
death to determine suitability for donation and 
then contact the family. 
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Ocular Findings in Cystic Fibrosis 





Richard F. Spaide, M.D., Greg Diamond, M.D., Robert A. D’Amico, M.D., 
Pureza F. Gaerlan, M.D., and Dorothy S. Bisberg, M.D. 


We examined 32 patients with cystic fibrosis, 
paying special attention to optic nerve perfor- 
mance and pupillary function. Decreased vis- 
ual acuity occurred in nine of 64 eyes. Three of 
17 patients (18%) who used chloramphenicol 
had bilaterally delayed P100 waves of the 
visual-evoked response of greater than 3 stan- 
dard deviations. This was not found in pa- 
tients who did not use chloramphenicol. Con- 
trast sensitivity in patients with cystic fibrosis 
was decreased at every spatial frequency when 
compared to healthy controls. This decrease 
was noted in patients who did and did not use 
chloramphenicol, suggesting that chloram- 
phenicol is not the only cause of decreased 
contrast sensitivity in cystic fibrosis. With 
pharmacologic pupil testing we determined 
that patients with cystic fibrosis display a pre- 
ganglionic oculosympathetic paresis that cor- 
responded to the disease severity, as measured 
by the Shwachman score. 


IN CYSTIC FIBROSIS the chief clinical abnormal- 
ities center around pancreatic dysfunction in 
approximately 85% of individuals and chronic 
pulmonary disease of varying severity in al- 
most all patients. The first general study of the 
ocular findings in cystic fibrosis was published 
in 1960.' Common ocular findings in patients 
with cystic fibrosis include dilated retinal 
veins, capillary engorgement, microaneu- 
rysms,* retinal hemorrhages,’ papilledema,! 
optic neuritis*® and abnormal pupillary re- 
sponses.” 
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The longevity of these patients has increased 
more than fourfold in the last 20 years,'*" but 
the effect of this increase on the incidence and 
severity of ophthalmic problems is not clear at 
this time. Therefore, we chose to study ocular 
involvement in cystic fibrosis, paying special 
attention to the optic nerve problems and the 
disorders of pupillary function. 


Subjects and Methods 


From January 1985 to May 1985, we randomly 
asked approximately 40 patients from the inpa- 
tient and outpatient population with cystic fi- 
brosis at the Cystic Fibrosis Center at St. Vin- 
cent’s Hospital to participate in our study. 
Patients less than 4 years old and patients sick 
enough to require constant use of oxygen were 
not asked to participate. The patients or their 
guardian were informed of the nature and pur- 
pose of the examination. Thirty-two gave their 
consent and all were included in this study. 

The patient’s medical history was recorded 
by a physician from the Cystic Fibrosis Center 
who was familiar with the patient. The disease 
severity of the patient was graded by the 
Shwachman scoring system.” A Shwachman 
score is based on four categories: general activi- 
ty, physical examination, state of nutrition, 
and x-ray examination of the pulmonary dis- 
ease. Each category has a maximum value of 25 
points; the highest total score is 100. The lower 
the score, the more severe the condition. 

Color vision was measured by Ishihara 
pseudoisochromatic plates and was considered 
abnormal if the patient missed more than three 
plates. Pupil size and reactivity were then eval- 
uated. The patients were examined with a slit 
lamp. 

The Bekesy interactive contrast sensitivity 
technique was used to evaluate each patient’s 
contrast sensitivity. The video monitor was 
calibrated daily. Each patient practiced the test 
with both eyes open, and one of us (R.F.S. or 
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G.D.) made sure the patient understood the 
test before proceeding. Three patients aged 4, 
9, and 10 years were excluded because of a lack 
of understanding or attention. The remaining 
patients were tested uniocularly with six spa- 
tial frequencies ranging from 0.5 to 22.8 cycles 
per degree. Twelve volunteers with no ocular 
complaints were used as controls for the con- 
trast sensitivity testing. A one-channel visual- 
evoked potential was recorded for each patient 
using a check size of 20 minutes. 

Twenty-three of 32 patients (72%) with cystic 
fibrosis were tested with a5% aqueous solution 
of cocaine. One drop was instilled in the eye to 
be tested; one minute later an additional drop 
was instilled. Pupillary size was measured and 
photographed before the drops were instilled 
and again 30 minutes later. A dilation of 1 mm 
or greater was considered a positive (normal) 
reaction. A minimum of 48 hours later, testing 
with 1% hydroxyamphetamine was performed 
in a similar manner if the patient did not react 
to cocaine. A dilation of 1 mm or greater was 
considered a normal response. Patients who 
reacted to cocaine were tested with one drop of 
1% phenylephrine at a later time. A 1-mm or 
greater dilation in response to phenylephrine 
was considered a supersensitive response. All 
pharmacologic pupil tests were performed on 
untouched corneas. 

One-half hour after pharmacologic pupil 

testing, all pupils were dilated with 2.5% 
phenylephrine and 1% tropicamide. At this 
time the fundus was photographed and the 
vitreous, macula, retina, and optic nerve were 
examined with direct and indirect ophthalmos- 
copy. 
The data collected were analyzed with a data- 
base package on a microcomputer. A statistical 
package was used for descriptive statistics, two 
tailed t-tests, linear regression, and chi-square 
tests. 


Results 


Thirty-two patients with cystic fibrosis were 
examined: ten were female and 22 were male. 
The average age was 19.9 years (range, 4.5 to 
44 years; S.D. + 9.2 years). The average 
Shwachman score was 73 (range, 36 to 95; S.D. 
+ 15.4). The Shwachman score had a negative 
correlation coefficient of -0.42 with age (P<.05). 
Thirty-one patients (97%) used vitamin supple- 
ments. Five patients (16%) had diabetes melli- 


tus: four were insulin-dependent and one was 
treated with oral medication. Two additional 
patients had occasional hyperglycemia docu- 
mented by laboratory tests. The average 
Shwachman score for patients who had a glu- 
cose intolerance was 54; the average score for 
those with no glucose intolerance was 78.3 
(P<.05). 

Thirty-one patients (97%) were treated 
chronically with antibiotics. The one exception 
had a Shwachman score of 95. Seventeen pa- 
tients (53%) had used chloramphenicol some- 
time in the last two years. Their average 
Shwachman score was 66; the average score for 
those who did not use chloramphenicol was 
79.13 (P<.05). An attempt to estimate the total 
amount of chloramphenicol used by our pa- 
tients met with little success. Many of these 
patients had been treated elsewhere before 
being referred to the Cystic Fibrosis Center. 
Although we could accurately calculate the 
number of grams of chloramphenicol used by 
most patients, for some this was impossible. 
Therefore, for data analysis we only considered 
whether or not the patients had previously 
used chloramphenicol. 

Of 64 eyes, 55 had best corrected visual acu- 
ity of better than 20/30, five eyes had 20/30, one 
eye had 20/40, one eye had 20/100, and two eyes 
had 20/200. One patient with a visual acuity of 
20/200 in one eye had strabismus with amblyo- 
pia. The second patient with a visual acuity of 
20/200 in one eye had a vitreous hemorrhage 
from diabetic retinopathy. This same patient 
had cystoid macular edema in the contralateral 
eye, with a visual acuity of 20/40. The patient 
who had one eye with a visual acuity of 20/100 
had bilateral delays of the P100 wave of the 
visual-evoked potential of greater than 3 stan- 
dard deviations over laboratory controls. This 
patient had a history of visual acuity loss while 
using chloramphenicol a few years before this 
study began, but this was not well documented 
in his medical records. His other eye had a 
visual acuity of 20/30. The average Shwachman 
score for patients with a loss of visual acuity 
other than amblyopia was 68.2, and was not 
significantly different from the mean of the 
patients with normal visual acuity. 

Color vision defects were found in five of 31 
patients tested. One patient was too young to 
be tested. No specific anterior segment abnor- 
malities were found by slit-lamp examination. 
As a group, the patients had slightly hyperemic 
optic nerve heads: 24 (77%) had a cup-to-disk 
ratio of 0.2 or less. There was no statistically 
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significant difference in the Shwachman score, 
age, or contrast sensitivity among those with a 
cup-to-disk ratio of less than 0.2 compared to 
those with a ratio of greater than 0.2. Venous 
engorgement was present in four patients, and 
venous tortuosity was found in seven. 

Contrast sensitivity was lower for our pa- 
tients at every spatial frequency tested com- 
pared to controls. Because it has been suggest- 
ed that decreased visual acuity may affect 
contrast sensitivity at intermediate as well as at 
high spatial frequencies, we then evaluated 
only those patients with a Snellen visual acuity 
of 20/25 or better. When the nine eyes with 
decreased visual acuity were excluded, the con- 
trast sensitivity of cystic fibrosis patients was 
still less than controls at all spatial frequencies 
(P<.01, Figure, top left). 

Contrast sensitivity of patients using chlo- 
ramphenicol was lower than that of those pa- 
tients who did not use the drug, but the differ- 
ence was Statistically significant (P<.05) only at 
11.4 and 22.8 cycles per degree (Figure, top 
right). The contrast sensitivity of patients who 
did not use chloramphenicol was lower than 
controls at every spatial frequency (P<.05) 
(Figure, bottom left). 

Three of 17 patients who had used chloram- 
phenicol had bilateral delays of visual-evoked 
potentials greater than 3 standard deviations 
over control values from our laboratory (P100 
wave at 99.6 msec, S.D. + 4.5 msec). Two 
additional patients using chloramphenicol had 
visual-evoked potential abnormalities: one pa- 
tient had a bilateral delay of between 2 and 3 
standard deviations over controls while anoth- 
er had a unilateral delay of greater than 3 
standard deviations. Only one of the patients 
with bilateral delays of greater than 3 standard 
deviations had a history of decreased visual 
acuity while using chloramphenicol. This pa- 
tient had a visual acuity of 20/100 in one eye 
and 20/30 in the other. The remaining patients 
had visual acuities of 20/30 or better and no 
complaints about their vision. 

All of the patients with bilateral delays of 
greater than three standard deviations had 
color vision abnormalities as measured by the 
pseudoisochromatic plates. The patients with 
visual-evoked potential abnormalities had 
lower contrast sensitivity than patients with 
normal visual-evoked potentials, but because 
of the small sample size no statistical tests were 
performed. The average latency of the P100 
wave for patients who used chloramphenicol 
was 107.6 msec; the average for those who did 


not was 96.9 msec. This difference was signifi- 
cant with P<.05. The remaining patient with 
color vision defects was a boy with visual acuity 
of 20/20 in one eye and 20/30 in the other eye 
who could not read any of the color plates and 
had a normal visual-evoked potential. 

Another patient had sudden loss of visual 
acuity while taking chloramphenicol five years 
before the study began. He had discontinued 
the chloramphenicol, and his visual acuity re- 
turned to normal. Later, he used the chloram- 
phenicol without incident. He had normal 
latencies with the P100 wave at 104 msec for his 
right eye and 106 msec for his left eye. He had 
no color vision defects. 

For pharmacologic pupil testing, 23 patients 
were tested with topical 5% cocaine. Eight pa- 
tients’ pupils dilated 0.5 mm or less, which was 
considered an abnormal response, indicative of 
a complete oculosympathetic paresis. Five of 
these patients had used chloramphenicol and 
three had not. The remaining 15 patients’ pu- 
pils dilated 1.5 mm or more. The average 
Shwachman score for those patients whose 
pupils did react to cocaine was 77.47. The 
average Shwachman score for those whose pu- 
pils did not react was 55.25. This difference was 
statistically significant (P<.001). The average 
age of patients whose pupils did not react to 
cocaine was higher than those whose pupils 
did, but the difference was not significant 
(P>.10). 

Five of the patients who did not react to 
cocaine were tested with topical 1% hydroxy- 
amphetamine. All five patients’ pupils dilated 
to the hydroxyamphetamine. Thirteen of the 15 
patients whose pupils did react to cocaine were 
also tested with 1% phenylephrine. The other 
two patients refused to return for the follow-up 
visit. Two patients’ pupils dilated 1.5 mm, one 
of whom had a history of using chlorampheni- 
col. Dilation to cocaine and dilation to dilute 
phenylephrine was considered to be a sign of 
partial oculosympathetic paresis. These sub- 
jects had an average Shwachman score of 65.5, 
which is between the score of those with com- 
plete oculosympathetic paresis and those with 
no paresis. Together, the Shwachman score of 
those patients with incomplete or complete 
oculosympathetic paresis was significantly 
lower than those patients with no sign of oculo- 
sympathetic paresis (P<.001). 

Seven eyes in the ten patients with complete 
or incomplete oculosympathetic paresis had 
nonamblyopic visual acuities of 20/30 or less 
compared to only one eye in 13 patients with- 
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Figure (Spaide and associates). Top left, Contrast sensitivity of control group vs cystic fibrosis patients. Top 
right, Contrast sensitivity of cystic fibrosis patients who have taken chloramphenicol vs those who have not. 
Bottom left, Contrast sensitivity of control group vs cystic fibrosis patients who never used chloramphenicol. 
Bottom right, Contrast sensitivity of cystic fibrosis patients with oculosympathetic paresis vs those without 
oculosympathetic paresis. The difference at each spatial freqency is considered to be significant when P<.05. 
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out oculosympathetic paresis. This was a sig- 
nificant difference by the chi-square test 
(P<.05). The average age of those patients who 
had oculosympathetic paresis was greater than 
those who did not, but the difference was not 
significant (P>.1). Two of three patients with 
bilaterally delayed P100 waves displayed oculo- 
sympathetic paresis, one complete the other 
incomplete. The contrast sensitivity of subjects 
with incomplete or complete oculosympathetic 
paresis was lower than those who did not have 
oculosympathetic paresis, but these differences 
were significant only at lower spatial frequen- 
cies (P<.05 for 0.5 and 1.0 cycles per degree) 
(Figure, bottom right). 





Discussion 





In our group of 32 patients, nine eyes had 
visual acuities of less than 20/25. Additionally, 
three eyes had severely decreased visual acui- 
ties of 20/100 or less: one of these eyes was 
amblyopic, one had diabetic retinopathy, and 
one had optic nerve dysfunction. 

In the first study of ocular findings in cystic 
fibrosis patients by Bruce, Denning, and Spal- 
ter,’ no results of slit-lamp examination were 
reported for any of the patients. We found no 
apparent abnormalities by slit-lamp examina- 
tion in any of our patients. Because we started 
the pharmacologic pupil testing on the first 
visit and continued these tests on subsequent 
visits, we did not want to affect the integrity of 
the corneal epithelium. Therefore, we did not 
use fluorescein in the slit-lamp examination, 
nor did we perform tonography on any of our 
patients. 

In evaluating optic nerve performance, con- 
trast sensitivity for patients with cystic fibrosis 
was decreased at every spatial frequency when 
compared to controls, even when the patients 
with cystic fibrosis who had decreased visual 
acuity were excluded. Contrast sensitivity uni- 
formly lower than controls also occurs in some 
cases of amblyopia,” in some cases of macular 
degeneration,’ in anterior visual pathway 
compression,” and in multiple sclerosis." 
Component analysis of the contrast sensitivity 
function has suggested that recognition of dif- 
ferent spatial frequencies is done by a complex 
interaction of channels (of limited band- 
widths), each sensitive to a different frequen- 
cy.*?! These channels operate in parallel. To 
reduce the contrast sensitivity function at all 


frequencies cystic fibrosis, or its sequela, must 
influence many of these channels. This is prob- 
ably caused by a subclinical optic nerve dys- 
function in these patients that affects more 
than one channel simultaneously. The de- 
creased contrast sensitivity could be a result of 
retinal problems, but we could not support this 
hypothesis because of the low incidence of 
retinal abnormalities apparent at the time of 
examination. 

Optic nerve dysfunction in cystic fibrosis has 
frequently been attributed to chloramphenicol. 
This was first described as an optic neuritis in 
1963 (Denning, Bruce, and Spalter, unpub- 
lished data). Most authors have continued to 
refer to it as an optic neuritis*®® while some 
have called it an optic neuropathy.’ Harley and 
associates? referred to this dysfunction as an 
optic neuritis and determined that the inci- 
dence of the visual acuity loss was correlated to 
the dose and duration of chloramphenicol 
treatment. Additionally, they reported that vis- 
ual acuity improved with the discontinuation 
of the antibiotic. These points seem to describe 
an optic neuropathy rather than an optic neuri- 
tis. The optic nerve disease described by these 
authors and others had been diagnosed only 
after a profound loss of visual acuity had oc- 
curred. 

The catastrophic loss of vision in cystic fibro- 
sis might be the most severe form of a wide 
range of optic nerve disease, with lesser forms 
heretofore going unnoticed. We have deter- 
mined that visually asymptomatic patients who 
have used chloramphenicol can have color vi- 
sion and visual-evoked potential abnormalities. 
The mean latency of the P100 wave of patients 
who took chloramphenicol was significantly 
different from those who did not. Visual- 
evoked potential abnormalities seem to support 
the concept that chloramphenicol causes optic 
nerve disease in cystic fibrosis. One patient 
reported a history of decreased visual acuity 
while using chloramphenicol, but had a normal 
visual-evoked response. This suggests that 
chloramphenicol can produce temporary optic 
nerve disease that cannot be detected later by 
visual-evoked response testing. 

Contrast sensitivity testing might be a more 
sensitive indicator of optic nerve disease. By 
contrast sensitivity testing, although there 
appears to be a difference between patients 
who have used chloramphenicol and those who 
have not, the difference between patients who 
have not used chloramphenicol and controls is 
quite striking. This suggests that chloramphen- 
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icol is not the only cause for decreased contrast 
sensitivity in cystic fibrosis patients. If the 
difference in contrast function is a result of 
optic nerve disease, then chloramphenicol is 
not the only cause of optic nerve disease: other 
antibiotics, possible vitamin deficiencies from 
poor intestinal absorption, hypoxia, and possi- 
ble primary effects from the disease itself could 
have an effect on the optic nerve. 

In evaluating autonomic abnormalities, we 
found that pupillary dilation of patients with 
cystic fibrosis in the dark and in response to 
stress and painful stimuli is slower and smaller 
in magnitude than that seen in controls.” It has 
been shown that there is a pupillary hypersen- 
sitivity to weak alpha-adrenergic solutions. ” 
There is also bronchial and pupillary hypersen- 
sitivity to cholinergics,” with a decreased 
cardiac response to beta-adrenergics. Intracel- 
lular cyclic adenosine monophosphate rise is 
much smaller after isoproterenol treatment of 
lymphocytes or granulocytes in patients with 
cystic fibrosis compared to controls, with heter- 
ozygotes being between the two.*” This abnor- 
mality was not related to clinical score or age. It 
has been suggested that an autonomic nervous 
system abnormality lies at the center of cystic 
fibrosis. We surmised that the poor dilation 
and alpha-adrenergic hypersensitivity might 
be caused by denervation hypersensitivity. We 
tested 23 patients with 5% cocaine and found 
that eight did not react. This implies that these 
patients had an oculosympathetic paresis.” 

Five of the patients who had evidence of 
complete oculosympathetic paresis (those who 
did not react to cocaine) were tested with hy- 
droxyamphetamine to determine the involve- 
ment of the third order neuron.*” All of these 
patients reacted to the hydroxyamphetamine. 
This suggests that the third order neuron is 
intact, and that the sympathetic blockade must 
occur proximal to the third order neuron.” 
Twelve of the patients who did react to cocaine 
were tested with 1% phenylephrine. Two of 
these patients reacted to the phenylephrine, 
indicating a supersensitivity even though they 
had a normal response to cocaine. 

The cocaine test is an all or nothing response; 
either the pupil dilates or it does not. The 
results cannot be graded. In early stages of the 
development of sympathetic denervation the 
amount of norepinephrine produced is de- 
creased. Pupillary dilation could appear to re- 
main normal, even with cocaine testing, by the 
concomitant development of iris dilator super- 
sensitivity. This iris dilator supersensitivity, 


however, could be detected with a dilute solu- 
tion of phenylephrine. Two of our patients 
dilated 1.5 mm with one drop of 1% phenyleph- 
rine. These two patients could have developed, 
or are developing, an incomplete oculosympa- 
thetic paresis. 

With pharmacologic pupillary testing there 
appears to be three groups of patients. At one 
end of the spectrum is a group with oculo- 
sympathetic paresis and a lower average 
Shwachman score of 55.25. At the other end of 
the spectrum is another group that did not 
have any evidence of oculosympathetic paresis 
and had an average Shwachman score of 79.3. 
The middle group, which appeared to have an 
incomplete oculosympathetic paresis, had an 
average Shwachman score of 65.5. Thus, by 
pharmacologic pupil testing, the patients dis- 
played an oculosympathetic paresis that corre- 
lated to the severity of their cystic fibrosis. 
Additionally, oculosympathetic paresis was 
correlated with a higher incidence of visual 
acuity problems and decreased contrast sensi- 
tivity, but not age or chloramphenicol usage. 
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Ocular Signs of Cocaine Intoxication in Neonates 





Sherwin J. Isenberg, M.D., Abraham Spierer, M.D., and Stanley H. Inkelis, M.D. 


We examined 13 cocaine-intoxicated neo- 
nates, proven by urine assay, by slit lamp and 
found that most had iris blood vessel abnor- 
malities. Using an iris vascularity scale that 
ranged from Grade 0 with no visible vessels to 
Grade 4 with dilated and tortuous vessels, we 
found that the intoxicated infants had in- 
creased grades in the iris periphery and collar- 
ette (P<.02) as compared to 36 control new- 
borns who had no cocaine in their urine. 
Infants with dilated or tortuous iris vessels 
were more likely to be intoxicated by cocaine 
(P<.01). The presence of dilated or tortuous 
iris vessels in a neonate should signal the 
physician to rule out cocaine intoxication. 


THE RECREATIONAL USE Of cocaine has in- 
creased dramatically in recent years. It has 
been estimated that more than four million 
Americans use this drug regularly.’ With co- 
caine abuse reaching epidemic proportions, 
some use during pregnancy should be expect- 
ed. In our medical center, the incidence of 
infants born to cocaine abusing mothers has 
risen more than tenfold in the last three years.” 
We studied the possible effects of cocaine intox- 
ication on the eyes of neonates because other 
drugs of abuse taken during pregnancy have 
caused congenital ocular abnormalities in the 
offspring. In fetal alcohol syndrome, for exam- 
ple, the children of alcohol abusing mothers are 
born with ocular abnormalities, including a 
narrow palpebral fissure, hypertelorism, epi- 
canthus, microphthalmia, blepharoptosis, stra- 
bismus, retinal vascular tortuosity, pseudo- 
papilledema, and the Peter’s anomaly.’ 
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Ophthalmic examination of two newborns, 
whose intoxication was proven by the presence 
of cocaine in their urine, showed abnormalities 
of the iris vasculature. To determine whether 
this abnormality could be considered a sign of 
neonatal cocaine intoxication, we examined an 
additional 11 of these infants as well as a 
control group of 36 nonintoxicated newborns. 


Material and Methods 


From December 1985, to May 1986, we exam- 
ined the eyes of 13 newborns who were sus- 
pected to be cocaine intoxicated. All of the 
newborns had either a mother with a history of 
cocaine abuse or the presence of one or more of 
the following signs: jitteriness, hypertonicity, 
irritability, hyperactivity, feeding difficulty, 
hypotonia, or increased crying. Intoxication 
was confirmed by the presence of cocaine me- 
tabolites in the infant’s urine.* Neonates were 
excluded from this study if their urine was 
positive for other drugs in addition to cocaine. 

All cocaine-intoxicated infants had a full oph- 
thalmic examination including biomicroscopy 
using a portable slit lamp, applanation tonome- 
try, pupillary responses, cycloplegic refrac- 
tion, and dilated fundus examination. The only 
consistent abnormality found was dilation and 
tortuosity of the iris vasculature (Figure). We 
developed a classification of the iris vasculature 
to quantify this phenomenon when studied by 
biomicroscopy (Table 1). Because the vascular 
pattern in the iris collarette occasionally dif- 
fered from that of the iris periphery, it was 
graded separately using the same scale. Only 
true iris vessels were examined. We did not 
examine remnants of the embryonic vascula- 
ture, such as the tunica vasculosa lentis.’ Su- 
perficial vessels extending from the iris collar- 
ette (minor arterial circle) to the pupillary 
membrane in the pupillary space were consid- 
ered part of the tunica vasculosa lentis and 
were not included in our grading system.’ 

The cocaine-intoxicated newborns were com- 
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Figure (Isenberg, Spierer, and Inkelis). The superi- 
or portion of the iris of this cocaine-intoxicated neo- 
nate shows dilated and somewhat tortuous blood 
vessels (Grade 3). The inferior iris is not in focus, but 
the abnormal vessels were present around the entire 
iris. 


pared toa control group of 36 term and preterm 
neonates who did not display any signs sug- 
gestive of drug intoxication. Infants in the con- 
trol group were sequentially selected based on 
negative results by urine assay for the presence 
of cocaine, amphetamines, phencyclidine, mar- 
ijuana, opiates, and methadone. To minimize 
bias and maximize consistency, all iris vascular 
grades were designated separately by two ex- 
aminers (S.J.I. and A.S.) and averaged. It 
would have been impossible to mask the exam- 
iners to a newborn's cocaine intoxication since 
the intoxicated infants were usually jittery and 
irritable. Thus, their systemic status would dis- 
_ close their intoxication and preclude masking. 
The assigned graded values were equal in 96% 
of the neonates. 


Results 


Although the cocaine-intoxicated newborns 
weighed less and had a lower gestational age at 
birth than newborns in the control group, the 
difference was not statistically significant 
(P>.05) (Table 2). There were more girls in the 
cocaine group, but this difference was not sig- 
nificant (P = .08 by chi-square test). The 
cocaine-intoxicated neonates were examined at 
an older age than the control neonates (P<.01). 

The mean vascularity score for the iris collar- 
ette was greater in the cocaine-intoxicated 
group than in the control group (2.0 + 1.4 vs 
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TABLE 1 
CLASSIFICATION SYSTEM OF 
IRIS VASCULAR ABNORMALITIES 


GRADE FINDINGS ON SLIT-LAMP EXAMINATION 


0 No vessels are evident 

1 Vessels are linear and visible with difficulty 
2 Vessels are linear and clearly visible 

3 Vessels are mildly dilated and tortuous 

4 Vessels are markedly dilated and tortuous 


1.1 + 0.9, P<.02). Similarly, the mean score for 
the iris periphery was also greater in the 
cocaine-intoxicated group than in the control 
group (1.8 + 1.6 vs 0.8 + 0.8, P<.01). In the 
intoxicated group, seven neonates had a score 
of Grade 2 or less, while six had a score of 
Grade 3 or more. In the control group, 34 
neonates had a score of Grade 2 or less, and 22 
had a score of Grade 0 or 1. Only two had a 
score of Grade 3 or more. By Fisher Exact Test, 
the presence of dilated and tortuous vessels in 
the iris periphery or collarette (Grade 3 or 4) 
was more likely in the cocaine-intoxicated in- 
fants than the control group (P<.01). The cor- 
relation coefficient between the vascularity 
score and age of examination was not signifi- 
cant (r = 0.13, P = .67). Neither birthweight nor 
gestational age at birth correlated significantly 
with the iris vascularity score in the intoxicated 
neonates or the control group. 

Five intoxicated neonates with Grade 3 or 4 
changes have been followed up for at least 
three months after the initial ocular examina- 
tion. These infants have all shown gradual 
resolution of the vascular abnormalities with- 
out apparent visual sequelae. 


Discussion 


Our finding of increased tortuosity and dila- 
tion of iris vessels in cocaine-intoxicated neo- 


TABLE 2 
POPULATION CHARACTERISTICS 





COCAINE 
INTOXICATED 
NEONATES CONTROLS 
(N = 13) (N = 36) 
Birthweight (g) 2,697 + 864 3,105 + 827 
Gestational age at birth (wks) 36.5 + 3.6 38.2 + 2.7 


No. of males 4 23 
Age at examination (days) VS 0.8 + 1 
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nates appears to be paradoxic. The pharmaco- 
logic action of cocaine is to increase levels of 
norepinephrine at the synaptic cleft by block- 
ing reuptake of norepinephrine at the nerve 
terminal. This causes vasoconstriction and hy- 
pertension, which explains the higher rate of 
spontaneous abortions found in women using 
cocaine.’ However, we found vasodilation in- 
stead of vasoconstriction in the iris of the off- 
spring of these mothers. 

There are several possible explanations for 
this apparent contradiction. First, the vasodila- 
tion may represent a rebound phenomenon. At 
birth the newborn is separated from his source 
of cocaine. The removal of a vasoconstrictive 
stimulus might permit a reciprocal vasodila- 
tion. Second, it has been shown in mice that 
cocaine administered to gravid mothers pro- 
duces offspring with genitourinary abnormali- 
ties. This disruption of mesodermal develop- 
ment may also affect the iris periphery causing 
secondary vascular changes. Third, vasocon- 
striction may be occurring in vessels down- 
stream from the observed iris vessels causing 
their dilation and tortuosity. Cocaine abuse has 
been shown histologically to cause nonathero- 
sclerotic intimal proliferation of smooth muscle 
cells in human coronary arteries with subse- 
quent ischemia.’ Cerebral infarction, presum- 
ably caused by vasoconstriction, has also been 
reported in a newborn after maternal cocaine 
abuse. Finally, vasoactive drugs may have 
unexplainable effects in newborns. For exam- 
ple, Isenberg, Everett, and Parelhoff!! found 
that cyclopentolate 0.5% alone or in combina- 
tion with tropicamide 0.5% decreased systemic 
blood pressure in low-weight neonates by a 
mean of 10% (P<.05). They were unable to 
explain why cycloplegic eyedrops have hypo- 
tensive effects in these infants. Perhaps new- 
borns respond differently to the adrenergic 
effects of cocaine than adults. 

If these vascular changes are induced by 
cocaine, would not there be an identical vasodi- 
latory response in every cocaine-intoxicated 
infant? Six of our 13 intoxicated infants did 
demonstrate tortuous or dilated iris vessels 
(Grade 3 or 4). This probably relates to the total 
quantity of drug that passed through the pla- 
centa and the timing of the abuse in relation to 
the gestational age of the fetus. The maternal 
abuse of cocaine late in the pregnancy can 
produce the systemic clinical syndrome of neo- 
natal cocaine intoxication with positive results 
on cocaine urine tests in both mother and child, 
but it may not be sufficient to cause iris abnor- 
malities. The iris abnormalities may only be 


produced by maternal cocaine abuse through- 
out much or all of the pregnancy. Unfortunate- 
ly, we found that questioning the mothers 
yielded little useful information, since almost 
every mother denied chronic use of cocaine. 
Some mothers denied any use of the drug, 
despite laboratory and clinical evidence. To 
further investigate this issue, a study similar to 
that performed by Chasnoff and associates’ is 
needed, in which maternal urine specimens are 
analyzed frequently during the pregnancy for 
evidence of illicit drugs. 

The older age at examination of the cocaine- 
intoxicated infants compared to the control 
group (Table 2) can be explained by the delay in 
diagnosis of intoxication. We did not perform 
the examination until a pediatrician suspected 
the diagnosis and the results on urine test were 
positive. Excluding two infants, the mean age 
at examination of the cocaine group was 3 days 
as compared to 1 day in the control group. The 
latter group was examined sooner because of 
our hospital policy of early discharge. The ex- 
cluded infants were recalled from home after 
having been discharged without an ocular ex- 
amination. One was 46 days old and had Grade 
3 changes in the iris periphery and collarette. 
The other was 10 days old and received a grade 
of 0 in both periphery and collarette. The poor 
correlation found between age at examination 
and iris scores (P = .67) indicates that the age at 
examination was not a Clinically significant fac- 
tor in this study. 

Chasnoff and coworkers’ found infants of 
cocaine abusing mothers to have a significantly 
lower score in inanimate and animate visual 
orientation using the Brazelton Neonatal Be- 
havioral Assessment Scale compared to a con- 
trol population. We did not find a physical 
explanation for their findings in newborns. The 
five intoxicated infants with Grade 3 or 4 
changes that we have followed up for at least 
three months have developed a normal fixation 
pattern. Since the abnormal iris vessels are 
eventually incorporated into the anterior iris 
stroma, we were concerned about the possible 
development of permanent anatomic sequel- 
ae.? However, in all five affected infants the 
vascular abnormalities have regressed. 

The presence of abnormally dilated or tortu- 
ous iris vessels in a neonate should alert the 
ophthalmologist, pediatrician, or family practi- 
tioner to obtain the appropriate urine test to 
rule out cocaine intoxication. We have found 
this ocular sign useful in evaluating our nurs- 
ery population. The confirmation of the clinical 
diagnosis will alert clinicians to report the new- 
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born to the proper authorities for evaluation of 
the neonate’s environment. 
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Blowout Fracture of the Orbital Floor With Entrapment 
Caused by Isolated Trauma to the Orbital Rim 


Robert C. Kersten, M.D. 


There are two main theories on the cause of 
blowout fractures of the orbit: the “hydraulic” 
theory and the “buckling force” theory. Al- 
though both mechanisms have been shown 
responsible for experimental blowout frac- 
tures, the role of isolated rim trauma in pro- 
ducing clinical blowout fractures with entrap- 
ment of orbital soft tissues continues to be 
questioned. 

I examined a 69-year-old patient who devel- 
oped a blowout fracture with clinical evidence 
of entrapment after isolated trauma to the 
orbital rim. Five days previously the patient 
had had a cataract extraction and implantation 
of an intraocular lens in the ipsilateral eye, 
which remained undisturbed by the trauma. 
This case supports the role of a buckling force 
to the rim in producing orbital blowout frac- 
tures. Review of the circumstances of injury in 
large series of blowout fractures suggests that 
this mechanism may be operative in the major- 
ity of cases. 


BLOWOUT FRACTURES Of the orbital floor are 
common sequelae of frontal blunt trauma to the 
periocular region, accounting for up to 11% of 
fractures involving the orbit.! In 1889, Lang? 
provided one of the earliest descriptions of a 
classic blowout fracture with the triad of diplo- 
pia, enophthalmos, and an intact infraorbital 
rim after periocular blunt trauma. Since that 
time, there has been much discussion about the 
mechanism of isolated fractures of the orbital 
floor. The majority opinion has been that these 
fractures are caused by transmission of the 
force striking the globe to the thin orbital floor 
via an increase in intraorbital pressure (the 
“hydraulic” theory). A number of clinical 
cases*® as well as cadaver studies have been 
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cited to support this theory.*®’ An alternate 
theory holds that direct trauma to the infraor- 
bital rim may cause transient deformation of 
the rim, which is transmitted to the thinner 
posterior orbital floor, causing fracture of the 
floor without fracture of the rim (the “buckling 
force” theory). Several clinical cases®** and ca- 
daver studies have been cited to support this 
concept as well.1%12 Although proponents of the 
hydraulic theory have recognized the role of a 
buckling force in causing orbital floor defects, 
they have maintained that direct impact to the 
globe with resultant increased intraorbital 
pressure is required for entrapment of orbital 
soft tissues after blowout fractures." 

Elaborate in vitro experiments have been per- 
formed by proponents of both theories, but 
clinical cases to support either theory are much 
more difficult to evaluate. I examined a patient 
who, five days after cataract extraction on the 
ipsilateral eye, suffered blunt trauma limited to 
the orbital rim resulting in a blowout fracture of 
the floor with entrapment of orbital soft tis- 
sues. 


Case Report 


A 69-year-old man had an uncomplicated 
cataract extraction and implantation of an intra- 
ocular lens in the right eye on April 17, 1986. 
The wound was closed with multiple interrupt- 
ed 10-0 nylon sutures. Preoperative examina- 
tion had shown that extraocular motility was 
normal and Hertel exophthalmometry was 
symmetric. External examination had disclosed 
a mild residual right facial nerve palsy secon- 
dary to a cerebrovascular accident six years 
previously. 

The patient was seen in follow-up five days 
postoperatively at which time visual acuity was 
20/20 in the operated on eye and slit-lamp 
examination showed only a trace of cell and 
flare in the anterior chamber. The wound was 
well apposed with 10-0 nylon sutures in situ. 
The patient was wearing large, heavy-framed 
spectacles (Fig. 1). While leaving the examina- 
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Fig. 1 (Kersten). Patient with heavy-frame glasses 
worn at time of trauma. 


tion room, he tripped and fell forward, striking 
the right periorbital region against the door 
frame. The fall was witnessed by one of the 
office technicians who stated that the impact 
was to the glasses, which were not displaced by 
the blow and remained on the bridge of the 
patient’s nose. 

The patient was immediately examined by 
his cataract surgeon who noted a fine laceration 
of the superotemporal right brow as well as 
ecchymosis and superficial abrasion of the soft 
tissues overlying the infraorbital rim. Slit-lamp 
examination of the globe showed that the re- 
cent cataract wound was undisturbed with no 
evidence of change in the anterior segment or 
position of the patient’s intraocular lens. Re- 
sults of dilated fundus examination were simi- 
larly within normal limits. No specific testing 
of extraocular motility was performed at that 
time. The small brow laceration was closed 
with two 6-0 silk sutures. The patient returned 
home, but that evening he noted diplopia on 
upgaze. 





I saw the patient in consultation the next 
morning. At that time visual acuity was 20/20 in 
the involved eye. External examination showed 
the sutured laceration of the right superotem- 
poral brow and the ecchymoses and superficial 
abrasion of the soft tissues overlying the infra- 
orbital rim. Examination of extraocular motility 
disclosed limited elevation on the involved side 
beginning approximately 10 degrees above the 
midline. The patient, however, was ortho- 
phoric in primary position and in downgaze. 
Forced ductions showed moderate restriction of 
passive elevation when compared to the con- 
tralateral side. Hertel exophthalmometry 
showed 1 mm of enophthalmos on the right. 
Infraorbital sensation was bilaterally symmet- 
ric. Slit-lamp examination again showed the 
globe to be healing well after cataract extraction 
with no notable sequelae of trauma. Orbital 
computed tomographic examination with coro- 
nal and sagittal views demonstrated a classic 
blowout fracture of the right orbital floor with 
an intact infraorbital rim and opacification of 
the maxillary sinus (Fig. 2). 

The patient was seen again seven days after 
injury and continued to have no complaints of 
diplopia in primary position or on downgaze 
(Fig. 3). The patient’s ability to elevate on the 
involved side had improved, with diplopia now 
occurring approximately 20 degrees above pri- 
mary position (Fig. 4). Forced ductions were 
only minimally positive. Hertel exophthal- 
mometry at this time showed 2 mm of enoph- 
thalmos on the right side. The indications for 
surgical intervention were discussed with the 
patient, but because he had no diplopia in 
primary position or on downgaze and because 
he did not feel the enophthalmos was cosmeti- 
cally significant, surgical repair of the floor 
fracture was not performed. The patient was 
followed up at weekly intervals. At six weeks 
postoperatively the enophthalmos remained at 
2 mm, but the elevation deficiency had im- 
proved to the point where diplopia occurred 
only on extreme upgaze. Slit-lamp examination 
of the operated on eye remained within normal 
limits for the anticipated postoperative course. 





Discussion 





Blowout fractures have long been a subject of 
controversy in the ophthalmic literature, with 
discussion relating both to their mechanism of 
injury’ and to the appropriate course of man- 
agement.'?! Although attention has focused 
on the debate between Converse and Smith,” 
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Fig. 2 (Kersten). Top, Sagittal and bottom, coronal reconstructed views of orbital floor fracture (arrows) 
imaged on computed tomographic scan. Orbital rim is intact on sagittal sections. 


as the main proponents of the hydraulic the- 
ory, and Fujino and Makino,” advocates of the 
buckling force theory of injury, review of the 
literature indicates that both of these theories 
had their proponents in the first half of this 
century. In 1889, Lang” reported the case of a 
13-year-old boy who had received a blunt blow 
to the right eyebrow. On examination the pa- 
tient was noted to have enophthalmos, diplo- 
pia, infraorbital anesthesia, and intact orbital 
rims with no tenderness to palpation. Lang 
concluded that 


the injury may have produced a fracture and depres- 
sion of a portion of the orbital wall; the orbital fat 
would then be no longer sufficient in quantity to fill this 





Fig. 3 (Kersten). Primary gaze seven days after 
injury: The patient was orthophoric in primary and 
downgaze. Note enophthalmos on right. 


enlarged postocular area without a sinking in of the 
globe .... 


Subsequently, Leforte® introduced the concept 
of a buckling force as the cause of isolated 
orbital floor fractures, postulating that they 
occurred secondary to transmission of the force 
by bone conduction through the rigid orbital 
rim directly to the thin orbital floor. 

In 1943, Pfeiffer? published a series of 24 
cases of orbital floor fracture with enophthal- 
mos in which the orbital rim was intact. Eleven 
of these 29 patients also had diplopia. He intro- 
duced the hydraulic concept of orbital floor 
injury, stating “from the nature of the fractures 





Fig. 4 (Kersten). Limitation of elevation on right 
side is persistent seven days after injury. The patient 
experienced diplopia approximately 20 degrees 
above primary position. 
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it is evident that the force of the blow received 
by the eyeball was transmitted by it to the walls 
of the orbit with fracture of the more delicate 
portions.’” 

To evaluate the conflicting theories regarding 
the mechanism of isolated orbital floor frac- 
tures, Smith and Regan’ performed their classic 
cadaver experiment in 1957. Inspired by the 
case of a patient who developed a blowout 
fracture after being struck in the eye with an 
Irish hurling ball, the authors attempted to 
recreate the trauma ona cadaver. They placed a 
hurling ball over the closed eyelids and struck 
it with a hammer. This resulted in a depressed 
comminuted fracture of the floor of the orbit 
and an undisplaced fracture of the ethmoid 
without causing fracture of the orbital rim or 
zygomatic arch. They then exenterated the op- 
posite orbit, placed the hurling ball into the 
cavity so that it directly contacted the bony 
orbital circumference, and again struck it with 
a hammer. No floor fracture was observed until 
the force of the blow was increased to the point 
that the orbital rim and floor collapsed simulta- 
neously. The authors concluded that isolated 
orbital floor fractures were caused by increased 
orbital pressure transmitted through the globe 
rather than bony transmission through the 
rigid infraorbital rim. Shortly thereafter Con- 
verse and Smith” coined the term “blowout” 
fracture of the orbit. 

Jones and Evans’ then refined the experimen- 
tal method to give further support to the hy- 
draulic theory. Recognizing that, because of its 
size, the hurling ball experiments involved 
trauma to both the globe and rim, they used a 
l-inch cylinder to deliver a blow solely to the 
globe. They confirmed that trauma to the globe 
alone could produce experimental fracture of 
the orbital floor and also found concomitant or 
isolated medial wall fracture to occur in ten of 
33 experimental fractures. 

After these experiments, the hydraulic the- 
ory of globe-to-floor transmission of force 
gained wide acceptance. This mechanism, 
however, was challenged by Fujino in 1974." 
Creating experimental fractures in a dried 
human skull without orbital contents, he found 
that blunt trauma directed to the infraorbital 
rim produced a fracture of the posterior orbital 
floor without fracture of the rim itself. In his 
experiment, less forceful impact on the rim 
resulted in a linear fracture of the orbital floor, 
while greater force resulted in a comminuted 
“punched out” fracture. He concluded that a 
direct compression force or “buckling force” 
transmitted through transient deformation of 


the rim was the causative factor in his experi- 
mental fractures and could account for in vivo 
fractures as well. 

In a subsequent, more elaborate experiment 
Fujino and Sato !2 constructed two and three 
dimensional models of the eye and orbit and 
used an impact tester and high-speed photog- 
raphy to record the sequelae of the impact on 
the rigid bony walls and more elastic soft tissue 
contents of the orbit. They found that striking 
the globe alone could produce a linear fracture 
of the orbital floor. Changing the point of 
impact to the infraorbital margin resulted in 
fracture of the floor and when the force of 
impact was increased a second fracture of the 
orbital floor posterior to the first fracture was 
observed. Ten times as much kinetic energy 
was required to produce an orbital floor frac- 
ture when impact was on the globe alone than 
when the point of impact was the infraorbital 
margin or both the globe and the infraorbital 
margin simultaneously.” 

To counter Converse’s contention that en- 
trapment of the orbital contents could not be 
explained by the buckling force mechanism 
unless the primary causative factor was in- 
creased hydraulic pressure, Fujino and Sato 
used high-speed photography to record the 
rate and extent of deformation of the orbital 
rim, orbital floor, and soft tissues during im- 
pact. These results were further reported and 
analyzed by Fujino and Makino.” They found 
that a blow to the infraorbital margin com- 
pressed and fractured the orbital floor by a 
buckling force. Simultaneously the periorbita 
and attached fibrous septi were deformed pos- 
teriorly and the periorbita torn by the buckling 
force of the orbital floor. As the striking force 
continued the orbital soft tissue contents and 
the anterior portion of the bony orbital floor 
were forced into the maxillary sinus. When the 
striking force was removed, the solid bony 
orbital floor returned almost instantly to its 
normal position while the elastic orbital con- 
tents moved more slowly into position, result- 
ing in entrapment of the soft orbital contents in 
the bony fracture site. The authors concluded 
that entrapment of soft tissues in orbital blow- 
out fractures was caused by the phase differ- 
ence between the movement of solid bony and 
elastic soft orbital structures after a blow to the 
infraorbital rim. Additionally, they believed 
that entrapment was further enhanced by the 
force of gravity and increased hydraulic pres- 
sure of orbital contents secondary to edema 
after trauma. 

Despite these various experiments designed 
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to distinguish the primary causative mecha- 
nism of in vitro blowout fractures, conclusive 
clinical evidence for either theory has been 
much harder to find. Because the vast majority 
of blowout fractures are the result of either fist 
fights or motor vehicle accidents,!”!™ reliable 
observations on the nature and site of impact 
are difficult to obtain. Supporters of the buck- 
ling force theory have cited cases analogous to 
blowout fractures of the orbital floor in which a 
buckling force appeared to be the mechanism 
of injury. In 1964, Dingman and Natvig® de- 
scribed a patient who developed upward bulg- 
ing of the orbital floor with exophthalmos after 
a blow to the anterior wall of the maxillary 
sinus and infraorbital rim. During surgical ex- 
ploration the orbital rim was found intact. The 
authors termed this a “blow-in” fracture of the 
orbit and attributed it to the buckling effect 
transmitted via the stronger inferior orbital 
rim. Kulwin and Leadbetter’ described a young 
male who developed a blowout fracture of the 
orbital roof into an enlarged frontal sinus after 
trauma to the lateral orbital rim. The bony rim 
was intact and the direction of the blow pre- 
cluded contact with the globe. They concluded 
that their case demonstrated in vivo that bony 
deformation without concomitant rim fracture 
or orbital soft tissue injury could cause an 
orbital blowout fracture. The patient had no 
enophthalmos or diplopia and the authors 
noted that no statement about whether this 
same mechanism could cause herniation and 
entrapment of orbital tissues could be made. 
Despite its general acceptance, the hydraulic 
theory appears to be inconsistent with the cir- 
cumstances ocurring in the majority of clinical 
cases. There are three major areas of discrepan- 
cy. First, the size of the striking object is almost 
always larger than the confines of the orbital 
cavity and must of necessity impact upon both 
the globe and the orbital rim. When the perior- 
bital region is struck by a fist or impacts on a 
steering column or dashboard, isolated trauma 
to the globe is extremely unlikely. Second, 
there is a low incidence of associated ocular 
injuries occurring in pure blowout fractures of 
the orbit. Various series have noted an inci- 
dence of between 10% and 30%11"425 of seri- 
ous ocular injuries accompanying blowout frac- 
tures. It should be expected that if the globe 
itself were responsible for transmitting suffi- 
cient force to cause fracture of the orbital floor, 
a higher incidence of ocular damage would 
occur. Third, on the basis of the hydraulic 
theory, the thinnest, weakest bone of the orbit 
should be the site of fracture. The most com- 


mon site for blowout fractures is the thin part of 
the maxillary bone in the posterior medial as- 
pect of the orbital floor. Jones and Evans’ stud- 
ied 16 cadaver orbits and divided the orbital 
walls into six zones of relative thickness. Al- 
though 79% of their experimentally produced 
fractures occurred in the posterior medial floor, 
this area was actually thicker than four other 
portions of the floor and medial wall which 
were much less commonly involved. 

Attempts to reconstruct the exact mechanism 
of injury after trauma of necessity involve con- 
jecture. The case herein, however, represents 
isolated blunt trauma to the orbital rim, which 
resulted in a blowout fracture of the floor with 
entrapment. In this case the trauma was relia- 
bly witnessed, the eyeglasses that shielded the 
globe from any direct trauma were in place, and 
the globe on the affected side had only five 
days previously undergone cataract extraction 
and placement of an intraocular lens. The tech- 
nician accompanying the patient was certain 
that the patient’s glasses had been in place and 
had absorbed the impact against the door 
frame. The distribution of the soft tissue inju- 
ries with a laceration in the brow and abrasion 
over the infraorbital rim confirmed the transfer 
of the impaction force by the glasses frame to 
the soft tissues overlying the bony orbital rim. 
After the accident, the patient was immediately 
examined by his cataract surgeon who found 
that the operative wound was intact. Although 
it is possible that the glasses could have im- 
pacted on the globe as well as the rim, the 
presence of an intact, five-day-old cataract 
wound on that side makes this unlikely. Had 
force of sufficient severity to result in an orbital 
floor fracture been directed to the globe, this 
wound would almost certainly have been dis- 
rupted. 

Because the patient refused surgical repair, 
operative confirmation of a blowout fracture 
was lacking in this case. However, coronal and 
sagittal computed tomographic scans demon- 
strated a depressed fracture of the floor with an 
intact bony rim (Fig. 2). The reliability of coro- 
nal and sagittal computed tomographic scan- 
ning in accurately representing orbital frac- 
tures has been well demonstrated both 
experimentally and clinically,”**** and obviates 
the need for surgical exploration to confirm the 
presence of a blowout fracture. 

As Fujino and Sato? have experimentally 
demonstrated, blowout fractures of the orbital 
floor can occur from a variety of mechanisms, 
including direct trauma to the globe, trauma to 
the globe and infraorbital rim, or trauma to the 
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infraorbital rim alone. In many injuries a com- 
bination of these mechanisms is probably re- 
sponsible. Advocates of the hydraulic theory, 
however, have maintained that entrapment ina 
blowout fracture will not occur without force 
directed to the globe." In the case reported 
herein, trauma isolated to the orbital rim with- 
out any significant impact to the orbital con- 
tents resulted in a blowout fracture with en- 
trapment. It provides in vivo confirmation of 
Fujino and Sato’s in vitro studies, and supports 
the role of a buckling force transmitted via the 
orbital rim in producing blowout fractures with 
entrapment. 
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Two Cases of Downbeat Nystagmus and Oscillopsia 


Associated With Carbamazepine 
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Downbeat nystagmus is often associated 
with structural lesions at the craniocervical 
junction, but has occasionally been reported 
as a manifestation of metabolic imbalance or 
drug intoxication. We recorded the eye move- 
ments of two patients with reversible down- 
beat nystagmus related to carbamazepine ther- 
apy. The nystagmus of both patients resolved 
after reduction of the serum carbamazepine 
levels. Neuroradiologic investigations includ- 
ing magnetic resonance imaging scans in both 
patients showed no evidence of intracranial 
abnormality. In patients with downbeat nys- 
tagmus who are taking anticonvulsant medica- 
tions, consideration should be given to reduc- 
tion in dose before further investigation is 
undertaken. 


DOWNBEAT NYSTAGMUS is a specific neurolog- 
ic entity with a characteristic pattern of primary 
position vertical jerk nystagmus (fast phase 
downward), usually exacerbated by lateral or 
downward gaze that causes increased slow 
phase velocities.’* It differs from gaze-evoked 
downbeat nystagmus in that the latter is not 
present in primary position but is produced 
only by an attempt to maintain the eyes in 
downward gaze. Downbeat nystagmus has 
long been associated with structural lesions at 
the cervicomedullary junction (for example, 
Arnold-Chiari malformation, platybasia),?*° 
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and more recently has been reported with he- 
reditary,** alcoholic,”® anoxic, and paraneo- 
plastic cerebellar degenerations,’ encephali- 
tis,” Wernicke’s encephalopathy,! magnesium 
depletion,''” lithium intoxication,” and 
multiple sclerosis and vertebrobasilar isch- 
emia.'® However, in more than 40% of cases the 
cause of downbeat nystagmus remains undiag- 
nosed.’ Anticonvulsant therapy has recently 
been recognized as another possible cause of 
downbeat nystagmus.” Phenytoin has been 
implicated as the cause in two reports! and 
carbamazepine was suggested as the causative 
agent in two patients.’ The first of these 
patients was taking several anticonvulsants, 
but the downbeat nystagmus resolved with a 
reduction of carbamazepine dose. No clinical 
details are available for the second patient.” 
We examined two patients with reversible 
downbeat nystagmus related to carbamazepine 
therapy. Magnetic resonance imaging scans in 
both patients showed no evidence of any intra- 
cranial lesion. In both patients the nystagmus, 
which was documented by magnetic scleral 
search coil oculography, resolved when the 
serum carbamazepine level was reduced. 





Case Reports 





Case 1 

A 28-year-old woman was examined because 
of oscillopsia for six months. The patient had 
been under psychiatric care for ten years for 
chronic depression, episodes of anger, and 
complex seizure-like symptoms. Her daily 
medications included 200 mg of chlorproma- 
zine, 55 mg of trifluoperazine, and 2,000 mg of 
carbamazepine. The carbamazepine had been 
added to her therapeutic regimen six months 
previously, a few days before the onset of her 
oscillopsia. At serum carbamazepine levels of 
10 to 12 ug/ml the patient experienced a de- 
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crease in the number and intensity of her epi- 
sodes of emotional and behavioral dysfunc- 
tion. She also reported that her field of vision 
would frequently appear to jump rhythmically 
upward and that her gait was impaired. 

The neuro-ophthalmologic examination 
showed best corrected visual acuity of 20/60 in 
both eyes. There was downbeat nystagmus in 
primary position, which worsened in down- 
gaze and downward lateral gaze. The rest of 
the neuro-ophthalmologic examination was 
normal, but there was mild gait ataxia and 
lower limb dysmetria. Her blood carbamaze- 
pine level was 12.5 ug/m112 hours after her last 
dose. Since peak carbamazepine level occurs at 
five to six hours, peak levels in this patient 
could have been higher. The carbamazepine 
dose was gradually reduced over one week, 
with no other changes in her medications. Both 
the oscillopsia and gait disturbance resolved. 

At the end of that week, her visual acuity was 
20/20 in both eyes, and there was no detectable 
nystagmus in any position of gaze. At this time 
her serum carbamazepine level was 10.1 pg/ml. 
Eye movements were recorded for both high 
and low serum carbamazepine levels using the 
magnetic search coil technique (Fig. 1). At high 
serum levels there was prominent downbeat 
nystagmus (Fig. 1, top), which was not present 
when this level was reduced (Fig. 1, bottom). 
Recordings in the dark were similar. A contrast 
enhanced computed tomographic scan showed 
no posterior fossa abnormalities. Several 
months later a magnetic resonance imaging 
scan demonstrated the absence of any structur- 
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al problems. The patient was maintained with a 
carbamazepine level of approximately 10 pg/ml 
without recurrence of her downbeat nystag- 
mus. 


Case 2 

An 18-year-old woman was examined be- 
cause of blurred vision for three months, espe- 
cially when reading. The patient had been 
under neurologic care for a chronic seizure 
disorder since the age of 5 years, and was 
currently taking 1,800 mg of carbamazepine 
and 60 mg of phenobarbital per day. She began 
taking phenobarbital only two weeks before 
examination. The neuro-ophthalmologic exam- 
ination disclosed best corrected visual acuity of 
20/40 in both eyes. In downgaze, visual acuity 
was reduced to 20/100. There was downbeat 
nystagmus in primary position, which wors- 
ened in downgaze and downward lateral gazes. 
Additionally, there was horizontal gaze- 
evoked nystagmus on both left and right lateral 
gaze. The neuro-ophthalmic and neurologic 
examinations were otherwise normal. Her 
blood carbamazepine level was 9.6 ug/ml six 
hours after her last dose. A magnetic resonance 
imaging scan was normal. 

As the carbamazepine dose was gradually 
reduced, the patient reported improvement in 
oscillopsia and visual acuity. One week later, 
her visual acuity was 20/25 in both eyes, with 
no nystagmus present in primary position and 
only minimal gaze-evoked downbeat nystag- 
mus. At this time, her serum carbamazepine 
level was 6.9 pg/ml. Eye movements recorded 


Fig. 1 (Chrousos and associates). 
Case 1. Vertical eye movement re- 
cordings using the magnetic search 
coil technique (deg, degrees). Top, 
At high serum carbamazepine lev- 
els (12.5 pg/ml), downbeat nystag- 
mus is present in the primary posi- 
tion of gaze. Bottom, At lowered 
serum carbamazepine levels (10.1 
ug/ml), downbeat nystagmus is 
eliminated. 
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during high serum carbamazepine levels at this 
time using the magnetic search coil technique 
showed prominent downbeat nystagmus 
(Fig. 2, top) but no nystagmus at lower serum 
levels (Fig. 2, bottom). On one occasion the 
carbamazepine dose was temporarily in- 
creased, resulting in immediate return of 
blurred vision and oscillopsia. Reduction of 
carbamazepine dose again relieved these symp- 
toms and the patient has remained symptom 
free at the lower carbamazepine dosage. 





Discussion 





Although horizontal and upbeating gaze- 
evoked nystagmus frequently accompanies in- 
toxication by neuroleptic and anticonvulsant 
drugs, downbeat nystagmus is an unusual 
manifestation of drug intoxication or metabolic 
abnormality. Alpert,“ however, reported that 
two epileptic patients who were taking multiple 
anticonvulsant medications developed down- 
beat nystagmus that resolved when the phe- 
nytoin dose was reduced. Berger and Kovacs” 
also reported that two patients with downbeat 
nystagmus had complete resolution when phe- 
nytoin levels were decreased. The evidence for 
carbamazepine toxicity as a cause of downbeat 
nystagmus is less well established. Wheeler, 
Ramsay, and Weis" reported that one patient 
taking multiple anticonvulsant drugs was 
symptom free after the carbamazepine level 
was decreased. Leigh and Zee” also reported 
similar findings in one patient, but no clinical 
or oculographic details were provided. 

Both our patients had symptomatic down- 
beat nystagmus with oscillopsia and reduced 
visual acuity. Their downbeat nystagmus had 


different causes, like those described in most 
previous reports, with linear upward slow 
phases and increased amplitude and frequency 
on downward and down lateral gaze. Neither 
patient had any evidence of structural intracra- 
nial abnormality on neuroradiologic examina- 
tion. The reduction of serum carbamazepine 
levels produced symptomatic and oculographic 
resolution. Thus, it appears that carbamaze- 
pine, even at therapeutic levels, is one of a 
growing list of causes other than craniocervical 
abnormalities that can produce downbeat nys- 
tagmus. 

The pathogenesis of downbeat nystagmus 
remains uncertain. Baloh and Spooner”? have 
postulated an imbalance of the vestibulocere- 
bellar connections, with the resulting inappro- 
priate tonic vertical vestibulo-ocular signals 
generating a slow drift of the eyes upward and 
corrective saccades downward, thus producing 
downbeat nystagmus. Zee, Friedlich, and 
Robinson* have proposed that downbeat nys- 
tagmus originates from a deficit in the pursuit 
system. Several other investigators have sug- 
gested that a loss of vestibulocerebellar inhibi- 
tion of upward otolith-ocular reflexes may lead 
to the generation of some forms of downbeat 
nystagmus."® 

Carbamazepine is a widely used and potent 
antiepileptic agent that is chemically related to 
the tricyclic antidepressants. The electrophysi- 
ologic and biochemical actions responsible for 
its antiepileptic effects are still not well 
known,” and even less is understood of the 
mechanisms by which it produces toxicity. 
However, other oculomotor side effects have 
also been reported with carbamazepine toxici- 
ty, including oculogyric crises,” total external 
ophthalmoplegia,” horizontal gaze-evoked 
nystagmus,” and gait ataxia.” It is therefore 
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possible that the induction of downbeat nystag- 
mus by carbamazepine may reflect disruption 
of cerebellar control of vestibular, pursuit, or 
otolith-ocular reflexes. 

The diagnostic work-up of patients with 
downbeat nystagmus should include a magnet- 
ic resonance imaging scan. Today this has 
largely replaced the metrizamide computed to- 
mographic scan as the best procedure to evalu- 
ate structural changes of the craniocervical 
junction area. It would be worthwhile, though, 
for patients on anticonvulsant medications 
such as carbamazepine and phenytoin to con- 
sider a trial dose reduction before proceeding 
with further diagnostic testing. 
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Subarachnoid Injection as a Complication of Retrobulbar 


Anesthesia 





James C. Ahn, M.D., and John A. Stanley, M.D. 


We studied eight cases of apparent subarach- 
noid injection of local anesthetic through the 
optic nerve sheath and subsequent spread to 
the parabrainstem cisterns and the contralater- 
al optic nerve sheath. The patients all experi- 
enced bilateral decrease in vision and ophthal- 
moplegia, and variable degrees of central 
nervous system symptoms and respiratory de- 
pression. The complications occurred with a 
variety of local anesthetic agents and with 
sharp disposable needles in six of the eight 
cases. These cases demonstrated the spectrum 
of signs and symptoms that may follow optic 
nerve sheath injection of local anesthetic 
agents. 


OPTIC NERVE SHEATH injection of local anes- 
thetic during a retrobulbar block has been pro- 
posed as a possible mechanism for several 
cases of respiratory arrest.! Recently, a similar 
mechanism has been used to explain three 
cases of contralateral ophthalmoplegia and de- 
creased visual acuity® and two cases of contra- 
lateral amaurosis.’ We studied eight cases of 
apparent direct injection of anesthetic agent 
into the subarachnoid space surrounding the 
orbital portion of the optic nerve. The subse- 
quent spread of the anesthetic intracranially to 
the parabrainstem cisterns and the contralater- 
al optic nerve sheath caused bilateral decrease 
in vision and ophthalmoplegia, and variable 
degrees of central nervous system symptoms 
and respiratory depression. 
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Case Reports 


Case 1 

A 76-year-old man in excellent general health 
was admitted for cataract surgery of the right 
eye. On physical examination the only abnor- 
mal findings were bilateral cataracts. In the 
operating room, akinesia and anesthesia were 
obtained with a van Lint injection and a 3-ml 
retrobulbar injection of lidocaine 2% with epi- 
nephrine 1:1000. The anesthetic was adminis- 
tered before preparing the patient for surgery. 
The injection was performed through the lower 
right eyelid with a sharp 25-gauge, 12-inch 
disposable needle. The eye was directed supe- 
riorly and nasally in a standard Atkinson posi- 
tion.” There was no undue resistance upon 
injection. 

Within five minutes, the left, or contralateral, 
eye showed a dilated pupil; moderate blepha- 
roptosis; and paralysis of the medial rectus, 
superior rectus, and inferior rectus muscles, 
consistent with a third nerve palsy. A visual 
field defect to hand motions was detected in 
the temporal quadrants of the left eye. The 
injected right side had total akinesia, and a 
visual acuity of no light perception. The opera- 
tive procedure was cancelled and the patient 
was observed in the recovery room. There were 
no changes in the vital signs or in the level of 
consciousness. Approximately 90 minutes after 
the initial retrobulbar injection, the patient re- 
gained full extraocular motion and baseline 
visual acuity and full visual fields in both eyes. 
The patient was subsequently operated on 
under local anesthesia with the same anesthetic 
agents without incident. 


Case 2 

An 84-year-old man was brought to the oper- 
ating room for cataract surgery on the right 
eye. He was in good general health and took no 
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medications. Visual acuity was reduced to R.E.: 
counting fingers at three feet and L.E.: 20/60. 
Before skin preparation and draping, a 3.5-ml 
retrobulbar injection of equal parts of lidocaine 
2% and bupivacaine 0.75% was given into the 
muscle cone of the right eye with the patient 
looking up and to the left. The sharp 25-gauge, 
11⁄2-inch disposable needle was passed through 
the skin of the lower eyelid in the temporal half 
of the eyelid. 

Within a few minutes after the administra- 
tion of what appeared to be a routine retrobul- 
bar injection, the patient became unrespon- 
sive. Vital signs remained stable and the 
electrocardiographic monitoring showed no ab- 
normalities. Naloxone (1 mg) was given intra- 
venously with no immediate change in the 
state of consciousness. Approximately five 
minutes later, the patient regained conscious- 
ness and immediately complained of blindness 
in both eyes. Findings on ocular examination 
showed total ophthalmoplegia and no light 
perception in the right eye. The left eye was 
also akinetic and had no light perception witha 
fixed semidilated pupil. Results of a neurologic 
examination disclosed a left hemiplegia. The 
patient was monitored without change in vital 
signs or state of consciousness until approxi- 
mately two hours after the retrobulbar injec- 
tion. At that time the patient's visual acuity 
gradually returned to its preoperative level in 
both eyes. The hemiplegia completely disap- 
peared at approximately the same time and the 
ocular motions returned fully in both eyes. The 
next day the patient had uncomplicated cata- 
ract surgery under local anesthesia. 


Case 3 

A 54-year-old man was admitted for second- 
ary implantation of an intraocular lens in the 
right eye because of contact lens intolerance. 
He had undergone an uncomplicated cataract 
extraction in that eye four years previously 
under general anesthesia. He was in good 
physical health and took no medications. One 
month before admission, he had a dental ex- 
traction under local anesthesia without compli- 
cation. His best corrected visual acuity was 
R.E.: 20/40 and L.E.: 20/25. 

In the operating room, a 4-ml retrobulbar 
injection of etidocaine 1% was given with a 
sharp 25-gauge, 1¥2-inch disposable needle. 
No difficulty was encountered on injection. 
Five minutes after injection the patient com- 
plained of dizziness, blurred vision, and nerv- 


ousness. He had twitching of his facial muscu- 
lature and hands. His respiratory pattern 
became irregular, and soon thereafter the pa- 
tient became unresponsive. Oxygen was given 
by face mask. Throughout this period, the pa- 
tient’s blood pressure was stable and the elec- 
trocardiographic monitoring showed no abnor- 
malities. Ocular examination of the patient on 
recovery of consciousness disclosed total oph- 
thalmoplegia in the injected right eye and only 
abduction present in the left eye. Both pupils 
measured 6 mm in diameter and did not react to 
light. There was bilateral blepharoptosis. One 
hour later, the left eye had full extraocular 
movements, a reactive pupil, and no blepha- 
roptosis. The retinal examination was unre- 
markable. The injected right eye had some 
return of adduction, but was otherwise un- 
changed. 

The next morning examination showed a re- 
turn to baseline functions. Five days later, the 
patient had a secondary lens implant under 
general anesthesia. Nineteen months later, the 
intraocular lens became dislocated and re- 
quired an iris-fixation suture. The procedure 
was done under local anesthesia using 3 ml of 
equal parts of lidocaine 2% and bupivacaine 
0.5% as a retrobulbar block. There were no 
complications. 


Case 4 

A 53-year-old man was admitted for cataract 
surgery of the right eye. He was in good physi- 
cal health and was not taking medications. The 
ocular examination was remarkable only for 
bilateral cataracts. In the operating room, he 
received a right-sided 4-ml retrobulbar injec- 
tion of etidocaine 1% with hyaluronidase. A 
sharp 25-gauge, 1%-inch disposable needle 
was used. During the application of external 
pressure to the globe, the patient complained 
of nausea and dizziness. His heart rate de- 
creased to 59 beats/min from a preoperative 
level of 80 beats/min. Blood pressure fell from 
145/80 to 95/60 mm Hg. Atropine 0.5 mg was 
given intravenously with a subsequent increase 
in the heart rate to 110 beats/min. Within five 
minutes of the retrobulbar injection on the 
right side, the left eye showed no abduction, 
poor adduction, and poor upgaze. The pupil 
was fixed and dilated to approximately 5 mm. 
The right eye had total ophthalmoplegia. Re- 
covery of ocular motion in the left eye began 
approximately 40 minutes after the retrobulbar 
injection. The lateral rectus muscle was the last 
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to regain function, about one hour after the 
injection. Five days later, the patient had an 
uncomplicated phacoemulsification and lens 
implantation under general anesthesia. 


Case 5 

A 51-year-old woman with a diagnosis of 
keratoconus was admitted for a penetrating 
keratoplasty of the right eye. Her medical his- 
tory was remarkable for hypertension, chronic 
obstructive lung disease, and obesity. Visual 
acuity was decreased to counting fingers in 
both eyes, secondary to the keratoconus. In the 
operating room, the patient was given a 4-ml 
retrobulbar injection on the right side with 
equal parts of lidocaine 4% and bupivacaine 
0.75%. A blunt 22-gauge, 1%2-inch disposable 
needle was used. Approximately five minutes 
later, the patient began complaining of uncon- 
trollable shaking of her body. The trembling 
was similar to that seen in patients with chills, 
and not as in seizure activity. About two min- 
utes later, the patient was slightly confused 
and began complaining of difficulty breathing. 
Respirations were shallow and infrequent, but 
complete apnea did not occur. The patient was 
given oxygen by face mask. Intubation was not 
necessary and vital signs, except respirations, 
remained normal throughout the episode. Ten 
minutes after the retrobulbar injection, the left, 
or contralateral, side had a semidilated poorly 
reactive pupil, poor elevation, and poor adduc- 
tion. The injected right side had complete oph- 
thalmoplegia. Within several minutes, the pa- 
tient was comfortable and had a normal 
respiratory pattern. The surgery was per- 
formed with anesthetic monitoring. No further 
complications were noted. Approximately one 
hour later, at the conclusion of the operation, 
there was full return of extraocular movements 
in the left eye. 


Case 6 

A 62-year-old man in good physical health 
was brought to the operating room for cataract 
extraction of the right eye. He had previously 
had an uncomplicated intracapsular cataract 
extraction in his left eye under local anesthesia 
with a mixture of lidocaine 2% and bupivacaine 
0.5%. He was given a right-sided 4-ml retrobul- 
bar injection with etidocaine 1% and hyaluroni- 
dase. The injection was given with a sharp 
25-gauge, 1°/s-inch disposable needle with the 
right eye directed superonasally. Approximate- 
ly five minutes later, the patient became ob- 
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tunded and attempted to get up from the table. 
His blood pressure had increased from a preop- 
erative level of 140/70 to 160/95 mm Hg; his 
heart rate, from 70 to 90 beats/min. The pa- 
tient’s breathing was irregular with episodes of 
apnea, which could be broken by stimulating 
the patient. He was able to move all four ex- 
tremities on command. The patient was given 
oxygen by face mask. Results on arterial blood 
gas showed a pH of 7.39, pCO: of 43 mm Hg, 
and pO; of 231 mm Hg. Naloxone (0.2 mg) was 
given intravenously without any clinical or 
vital sign changes. 

Five minutes after the retrobulbar injection, 
the patient had total ophthalmoplegia in both 
eyes with a dilated pupil in the left eye; the 
right pupil was pharmacologically dilated. The 
patient had no light perception in the right eye 
and bare light perception in the left eye. The 
ophthalmoplegia was partially resolved ap- 
proximately 20 minutes later, with the function 
of the right lateral rectus muscle returning first. 
Within 45 minutes, the right eye had regained 
full ocular motion, but the left eye still showed 
a mild paresis of the medial rectus muscle. 
Visual acuity had returned to counting fingers 
at two feet in both eyes. Ninety minutes after 
the injection, the visual acuity in both eyes had 
returned to baseline levels and the ocular mo- 
tions were full. Pupillary function had re- 
turned to normal in the uninjected left eye; the 
right pupil remained pharmacologically dilated 
for several hours. Five days later, the patient 
had an uneventful cataract extraction with the 
same anesthetic mixture. 


Case 7 

A 74-year-old man was admitted for cataract 
extraction of the left eye. He had a history of 
hypertension for 25 years, chronic obstructive 
pulmonary disease, mild congestive heart fail- 
ure, and a history of ethanol abuse. 

In the operating room, he was given a 4-ml 
left-sided retrobulbar injection of etidocaine 
1% with hyaluronidase. The injection was 
given with a sharp 25-gauge, 1%-inch dispos- 
able needle with the eye in the Atkinson posi- 
tion. Approximately five minutes after the in- 
jection, there was still some residual lateral 
rectus muscle function and an additional 1 ml 
of the anesthetic was injected subconjuncti- 
vally into this area. Within 20 minutes of the 
initial retrobulbar injection, the patient was 
confused and then became unresponsive. His 
vital signs were stable. Since there was no 
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difficulty with respiration, the patient was ob- 
served without intubation. Over the next ten to 
15 minutes, he became more responsive. At 
this time, the patient had a total ophthalmople- 
gia on the right uninjected side with a fixed 
dilated pupil. The ophthalmoplegia was par- 
tially resolved after about one hour, at which 
time the patient had a focal right-sided seizure 
which progressed to a generalized tonic-clonic 
seizure. Recurrences of these seizures over the 
next hour necessitated intubation and treat- 
ment with intravenous phenytoin and diaze- 
pam. The patient had several additional sei- 
zures during the course of hospitalization but 
was discharged without permanent neurologic 
deficits after five days. 


Case 8 

A 62-year-old man with a history of conges- 
tive heart failure and alcoholic cardiomyopathy 
was admitted for cataract extraction in the right 
eye. He was given a 4-ml retrobulbar injection 
on the right side with an equal mixture of 
bupivacaine 0.75% and lidocaine 4% with hyal- 
uronidase. The injection was given witha blunt 
23-gauge, 12-inch disposable needle with the 
patient looking up and to his left. Five minutes 
after the retrobulbar injection, the contralateral 
left eye showed total akinesia and a dilated and 
fixed pupil. Additionally, the patient’s breath- 
ing became shallow and the patient became 
cyanotic. He was immediately intubated and 
required 30 minutes of assisted breathing be- 
fore spontaneous respirations returned. Two 
hours after the retrobulbar injection, the un- 
injected left eye had full return of extraocular 
motion. Two months later, the patient had 
uneventful cataract surgery under local anes- 
thesia with bupivacaine 0.5%. 


Discussion 


These eight cases of bilateral visual loss and 
ophthalmoplegia after a unilateral retrobulbar 
block probably represent injection of local an- 
esthetic into the subarachnoid space surround- 
ing the optic nerve and subsequent spread 
posteriorly to the suprachiasmatic and para- 
brainstem cisterns. Previous reports have radio- 
logically demonstrated the possibility of sucha 
mechanism. Five cases have occurred inadvert- 
ently during retrobulbar injection for orbito- 
graphy.*" Drysdale? demonstrated the path- 
way experimentally in a cadaver model. We 
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believe that the best explanation for the bilater- 
al findings in our cases is the posterior spread 
of the anesthetic along the subarachnoid space 
surrounding the optic nerve into the intracrani- 
al subarachnoid spaces surrounding the chiasm 
and the brainstem and the contralateral optic 
nerve. Recent reports of contralateral ophthal- 
moplegia and amaurosis probably represent 
the clinical manifestations of such a mecha- 
nism.°" 

We noted either partial or complete involve- 
ment of the third cranial nerve in all eight 
patients. Additionally, the contralateral sixth 
cranial nerve was involved in four of the eight 
patients, although never in isolation. Reed, 
MacMillan, and Lazenby,” however, described 
nystagmus and contralateral sixth nerve palsy 
without an accompanying third nerve palsy 
after a retrobulbar injection of a contrast and 
anesthetic mixture. Most of our patients had 
decreased visual acuity in the contralateral eye 
as well as on the injected side. One patient 
specifically stated that the visual acuity in the 
contralateral eye was not affected. However, on 
visual field testing a dense temporal field defect 
was found in the contralateral eye. 

The central nervous system symptoms and 
respiratory depression are probably the effects 
of brainstem anesthesia, which have been re- 
ported after stellate ganglion” and extraoral 
trigeminal blocks" as well as with retrobulbar 
anesthesia. Confusion, dizziness, or unrespon- 
siveness was noted in seven of the eight pa- 
tients and occurred usually within two to five 
minutes of the retrobulbar injection. Respira- 
tory depression was noted in four of the eight 
patients, but only two required intubation. One 
of these required intubation only after the 
onset of seizures, which were most likely 
caused by alcohol withdrawal. Seizures as a 
result of retrobulbar anesthesia have been pre- 
viously reported.” Previous reports of respira- 
tory arrest after retrobulbar anesthesia have 
involved larger volumes (up to 8 ml) of anes- 
thetic. The consequences of intrasheath injec- 
tion are probably dependent on the total vol- 
ume and concentration of the anesthetic as well 
as the depth of penetration, which may deter- 
mine how much of the anesthetic enters the 
intrasheath space. At low levels, the findings 
may be limited to asymptomatic ophthalmople- 
gia and visual acuity or visual field defects. At 
higher levels, central nervous system symp- 
toms and respiratory depression or arrest may 
result. 

Our eight cases occurred over a period of ten 
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years, during which time approximately 3,000 
retrobulbar injections were given for an inci- 
dence of approximately 1 in 375 injections. The 
injections were given by a different surgeon in 
each of the eight cases. The true incidence may 
be higher, since the cases with only ophthalmo- 
plegia or visual acuity deficits may go unno- 
ticed, especially if the contralateral eye is 
draped before the retrobulbar block. Even cases 
with minimal symptoms or respiratory difficul- 
ties might have gone unnoticed in the absence 
of careful monitoring and observation of the 
contralateral eye. The reported cases of respira- 
tory arrests may represent one end of the spec- 
trum of optic nerve sheath injection of anes- 
thetic agents. 

Other possible, but less likely, mechanisms 
include an allergic or idiosyncratic reaction, 
direct toxic effect either through systemic ab- 
sorption or intravascular injection, intraarterial 
injection, or direct injection into the optic 
nerve. 

An allergic or idiosyncratic reaction is not 
likely since four of the patients had uncompli- 
cated surgeries under local anesthesia either 
previously or subsequently, using similar or 
the same anesthetic agents. A direct toxic reac- 
tion did not occur since the volume of the 
anesthetic used was substantially below toxic 
levels. The maximum safe dose for bupivacaine 
and etidocaine is approximately 250 mg; for 
lidocaine, approximately 500 mg.” The total 
amount of anesthetic used in our cases is ap- 
proximately one tenth of these doses. 

Intraarterial injection with retrograde flow of 
the anesthetic along the ophthalmic artery and 
then up the internal carotid artery is also a 
possible, although unlikely, cause of visual loss 
and ophthalmoplegia in these patients. First, 
no blood was seen on aspiration. Second, retro- 
bulbar hemorrhages did not occur. Third, it is 
difficult to imagine intraluminal penetration to 
just the right depth, without actual perfora- 
tion, in these cases to allow for injection of 
sufficient volume of anesthetic to cause such 
remarkable clinical manifestations. Fourth, we 
would expect a more immediate onset and 
shorter duration of the clinical findings with an 
intraarterial injection. Direct injection into the 
optic nerve is unlikely since the injections were 
performed without resistance in all cases. Ad- 
ditionally, permanent sequelae would be ex- 
pected with a direct optic nerve penetration." 

The most probable mechanism to explain the 
findings in these cases is anesthetic injection 
into the subarachnoid space around the optic 
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nerve with subsequent intracranial spread. 
However, a portion of the anesthetic could 
possibly be injected into the epidural or subdu- 
ral spaces, although the anesthetic would even- 
tually have had to enter the subarachnoid space 
to cause ophthalmoplegia and brainstem anes- 
thesia. 

All injections were given with the patients’ 
gaze directed up and toward the contralateral 
side, as described by Atkinson.® There is radio- 
logic evidence however that in this position, 
the optic nerve is displaced down and out, and 
therefore more prone to penetration with the 
needle during a retrobulbar injection.” We 
have recently directed the patients to look ina 
slightly downward direction during the injec- 
tion and no complications have been observed 
with this modification. Additionally, move- 
ment of the globe should be minimized during 
the injection. Aspiration just before injection is 
advisable and the injection should be terminat- 
ed if undue resistance is encountered. A short 
one-inch needle may help to avoid subarach- 
noid injections, although the akinesia may not 
be as complete. In six of the eight cases, sharp 
disposable needles were used for the injection. 
A blunt needle may decrease the probability of 
penetration through the optic nerve sheath. 
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Pseudophakic Malignant Glaucoma—ls It Really Pseudo-Malignant? 


David L. Epstein 


Malignant glaucoma may be defined as a 
continued flattening of the anterior chamber in 
an eye postoperatively with a normal or usually 
high intraocular pressure despite the presence 
of one or more patent peripheral iridecto- 
mies.'” The condition has been observed in 
both phakic and aphakic eyes. In an aphakic 
eye it is easy to conceptualize how, with the 
absence of the crystalline lens and zonules, 
vitreous might move forward into apposition 
with the ciliary body and posterior iris surface 
such that aqueous humor might be directly 
secreted into the vitreous and exit into the 
anterior chamber only through a relatively 
small area of anterior hyaloid, which might be 
“thickened” and have abnormal permeabili- 
ty.°* In this aphakic condition the anterior hya- 
loid must be eliminated as a fluid barrier either 
surgically or with the Nd:YAG laser‘ to equalize 
pressure in the posterior and anterior seg- 
ments. One might quibble that aphakic malig- 


231 


nant glaucoma is really a form of vitreopupil- 
lary block, but the important distinction is that 
in the vitreopupillary block there is an aqueous 
humor filled posterior chamber which may be 
cured if the posterior chamber is allowed 
to communicate with the anterior chamber 
through an iridectomy. In aphakic malignant 
glaucoma the posterior chamber is obliterated 
by the expanded vitreous and an iridectomy is 
not adequate. 

In phakic malignant glaucoma, clinicall:%5,6 
and laboratory? observations have suggested 
that the peripheral anterior hyaloid may simi- 
larly be involved in a forward block to fluid 
movement. Hence an expanded vitreous vol- 
ume results, but how the events are initiated is 
somewhat mysterious since the presence of 
zonules would seem to prevent direct secretion 
of aqueous humor into the vitreous. It may be 
that the anatomy is distorted during surgical 
entry and decompression of these hyperopic 
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eyes with their narrowed “middle segments.” 
Possibly there are more extensive abnormalities 
in vitreous permeability.® 

We are seeing more and more pseudophakic 
eyes with possible malignant glaucoma. Are 
these truly cases of malignant glaucoma? If so, 
can they give us insight into what might be 
happening in phakic malignant glaucoma? 
How should these cases be diagnosed and 
treated? 

The occurrence of aphakic malignant glauco- 
ma in eyes with anterior chamber lenses is well 
recognized. These cases are similar to those of 
aphakic eyes without intraocular lenses, but 
perhaps occur more commonly with these lens- 
es because the iris is held and even pushed 
posteriorly toward the vitreous. What is impor- 
tant to remember is the potential use of the 
Nd:YAG laser to disrupt the hyaloid and cure 
this condition.* + 

The latest entry into this syndrome complex 
has occurred with posterior chamber lenses, 
especially when cataract surgery is combined 
with trabeculectomy. Adding to the confusion 
in these cases is the increasing trend (with 
which I do not agree) to omit a peripheral 
iridectomy in simple cataract surgery. How can 
one differentiate pupillary block from malig- 
nant glaucoma in such cases? I believe the key 
concept involves the evaluation of the axial 
anterior chamber depth. In pupillary block 
aqueous humor is in the posterior chamber, 
which “balloons” the iris forward and closes 
the angle. In pupillary block there should not 
be axial shallowing of the anterior chamber 
(movement of the intraocular lens toward the 
cornea). In pure pupillary block an iridectomy 
equalizes pressure in the posterior and anterior 
chambers but implant position is not altered as 
a result. Similarly, in phakic primary angle 
closure glaucoma, laser iridectomy does not 
alter axial (corneal to crystalline lens) depth 
(although miotics can cause forward lens 
movement). If one is dealing with axial shal- 
lowing of the chamber one has to consider that 
this is pseudophakic malignant glaucoma. Ma- 
lignant glaucoma is also more common in hy- 
peropic eyes especially after combined proce- 
dures. In the latter it is possible that initial 
“overfiltration’”” may shallow the anterior 
chamber, alter the zonular-hyaloid-ciliary body 
relationship, and lead to malignant glaucoma. 
One must be alert to the possibility of malig- 
nant glaucoma after a combined procedure 
when faced witha shallow chamber but with an 
intraocular pressure that is not especially low, 
for example, in the teens. 


How should one proceed in a suspected case? 
Obviously, with a shallow chamber and low 
intraocular pressure one has to be concerned 
primarily about overfiltration, wound leak, and 
the like, with secondary choroidal detachment. 
With high or moderate pressure the differential 
diagnosis should include pupillary block and 
suprachoroidal hemorrhage in addition to ma- 
lignant glaucoma. In suspected cases of malig- 
nant glaucoma a laser iridectomy should be 
performed initially to rule out pupillary block. 
One can try osmotics to dehydrate the vitreous” 
or cycloplegics to alter the ciliary body- 
zonular-hyaloid relationship and tighten the 
zonules, as in the phakic condition.” If this 
fails surgical vitrectomy or vitreous puncture 
and aspiration” have usually been required in 
the past but now the Nd:YAG laser is being 
increasingly utilized often to cure this condi- 
tion by treating “posterior to the iridectomy.”’ 

If there is a large peripheral iridectomy, the 
Nd:YAG laser can be focused through the iri- 
dectomy behind the posterior capsule at the 
presumed peripheral hyaloid using low energy 
(1 to 2 mJ). Often it is necessary to perform a 
small capsulotomy initially, although it is un- 
certain whether this indicates that the locus of 
abnormality is at the capsule or whether the 
capsule simply must be removed to achieve 
optical breakdown of the hyaloid. Unfortunate- 
ly, in recently operated on eyes the view may 
not be optimal to define exactly the site of 
optical breakdown, and occasionally higher en- 
ergy levels are required. If such a peripheral 
treatment is unsatisfactory, then a similar pro- 
cedure to disrupt the hyaloid more centrally 
can be attempted, although it is uncertain 
whether this results in free communication of 
the central vitreous with the more peripheral 
posterior chamber. Depending on the relation- 
ship of the posterior chamber lens to the pos- 
terior capsule, a small central capsulotomy may 
allow such free communication. (I have no 
experience with treating deeper into the vitre- 
ous with the YAG laser in this condition but 
perhaps this might also be contemplated.) 
Some immediate deepening of the chamber 
should be evident fairly promptly, although 
surprisingly this may progress over several 
hours. 

Exactly what are these treatments doing? I 
am not certain we know in all cases and there 
may well be different causes. The optimal tech- 
nique has not yet been determined. There are 
anatomic peculiarities of the pseudophakic eye 
after extracapsular extraction. Possibly there 
are adhesions of capsular remnants to iris, or 
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remaining cortical fragments or inflammatory 
material in the posterior chamber in different 
cases. Some of these may simply represent 
pupillary block (in which instance there should 
not be axial shallowing) without free communi- 
cation from an aqueous filled posterior cham- 
ber to the pupil or iridectomy because of the 
remaining capsular or cortical material. Howev- 
er, if there is axial shallowing, then fluid has 
somehow moved posteriorly and the vitreous is 
acting to shallow the chamber. In this setting, 
the Nd:YAG laser may disrupt the hyaloid and 
posterior capsule and equalize pressure in the 
posterior and anterior segments. If we could 
precisely define whether it is peripheral hya- 
loid, anterior or posterior capsule, zonules, an 
inflammatory membrane, or a deeper vitreous 
structure that is the permeability barrier in 
these successfully treated cases, we might gain 
important new insights into the pathogenesis 
of the various malignant glaucoma processes. 


Reprint requests to David L. Epstein, M.D., Glaucoma 
Service, Massachusetts Eye and Ear Infirmary, Harvard 
Medical School, 243 Charles St., Boston, MA 02114. 
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LETTERS TO THE JOURNAL 


International Uveitis Study Group 
Recommendations for the 
Evaluation of Intraocular 
Inflammatory Disease 


Etienne Bloch-Michel, M.D., 

and Robert B. Nussenblatt, M.D. 
International Uveitis Study Group, Service 
d’ophtalmologie, Centre hospitalier universitaire de 
Bicetre, Faculté de médecine Paris-Sud, 94270, 
France (E.B.-M.), and International Uveitis Study 
Group, Laboratory of Immunology, National Eye 
Institute, Bethesda, Maryland (R.B.N.) 

The International Uveitis Study Group would 
like to bring to the attention of the readers of 
THE JOURNAL its classification of uveitis. The 
International Uveitis Study Group is a working 
group of ophthalmologists from all parts of the 


world (presently 11 countries are represented) 
who are devoted to the care of patients with 
intraocular inflammatory disease. The dissemi- 
nation of this classification based upon anatom- 
ic evolutive criteria will bring uniformity in 
describing and classifying these diseases where 
till now there has been none. It is important 
that a common international nomenclature be 
established for this group of diseases. The XXV 
International Congress of Ophthalmology offi- 
cially accepted the recommendations of the 


TABLE 2 
RECOMMENDATIONS OF THE INTERNATIONAL UVEITIS 
STUDY GROUP CONCERNING THE CRITERIA USEFUL 
TO DESCRIBE THE EVOLUTION OF THE DISEASE 


Character: Each episode to be evaluated separately 
Onset: Insidious Duration: Short (< 3 months) 


TABLE 1 Sudden Long or chronic (> 3 months) 
RECOMMENDATIONS OF THE INTERNATIONAL Activity: Mild Patterns: Single episode 
UVEITIS STUDY GROUP FOR THE ANATOMIC Severe Repeated episodes 
CRITERIA OF UVEITIS Alterations noted on: Visual acuity (from...to...) 
Visual field 
Anterior uveitis Electroretinogram 
lritis Electrooculogram 
Anterior cyclitis Other 


The visual damage can be 
Severe: If visual loss is = 50% than predisease vision or if 
there is a =50% loss of the ERG amplitudes from normal. 
Pars planitis Mild: If visual loss is < 50% from baseline or if ERG 
Posterior cyclitis amplitudes are decreased by < 50%. 
Hyalitis Response of the inflammation to corticosteroid therapy 


lridocyclitis 
Intermediate uveitis 
Formerly known as 


Basal retinochoroiditis Responsive 
Posterior uveitis Resistant (to the therapeutic equivalent of 100 mg of 
Focal, multifocal, or diffuse choroiditis, chorioretinitis, prednisone/day) 


retinochoroiditis, or neurouveitis Corticodependent: Yes (how much is needed?) 
Panuveitis No 
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International Uveitis Study Group. For the 
members of the International Uveitis Study 
Group, we wish to present the essential aspects 
of these recommendations (Tables 1 and 2). 


Congenital Hypertrophy of the 
Retinal Pigment Epithelium and 
Familial Polyposis of the Colon 


Manuel Diaz Llopis, M.D., 
and Jose L. Menezo, M.D. 


Department of Ophthalmology, La Fe Hospital, Uni- 
versity of Valencia. 


Inquiries to Manuel Diaz Llopis, M.D., C/ Cirilo Amoros 
No. 1 PTA 2, Valencia 46004, Spain. 

Familial polyposis of the colon is a dominant 
autosomal disorder that is characterized by 
hundreds and sometimes thousands of ade- 
nomatous polyps throughout the entire colon, 
which begin in adolescence. Virtually all pa- 
tients with familial polyposis develop carcino- 
ma of the colon by age 50 years. A total colecto- 
my should be carried out early in adult life in 
affected persons. Because of the autosomal 
dominant inheritance pattern, an intensive sur- 
vey of family members must be conducted. 
There is no phenotype biochemical abnormality 
or serologic marker that indicates whether a 
familial member will be affected by the dis- 
ease.! 

In an ophthalmologic study of 24 patients 
from six families with familial polyposis of the 


colon, we found that 11 patients were free of 
intestinal disease and had normal ocular fundi. 
Ten patients with polyposis showed patches of 
congential hypertrophy of the retinal pigment 
epithelium. The remaining three patients 
showed pigmentation of the fundus but no 
polvps of the colon. These three patients were 
less than 25 years old and, thus, may still 
develop the polyps. 

The occurrence of congenital hypertrophy of 
the retinal pigment epithelium has been de- 
scribed in association with other systemic 
disorders such as familial microcephaly and 
Gardner’s syndrome (intestinal polyposis, os- 
teomas, fibromas, and epidermal cysts).*4 

One case of familial polyposis has been de- 
scribed in association with angoid streaks.’ 

We believe the occurrence of retinal pigment 
epithelium hypertrophy may be considered a 
genetic ocular marker that provides evidence of 
patients at risk years before the occurrence of 
the polyposis of the intestinal tract. 
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Figure (Diaz and Menezo). Fluorescein angiography of patches of congenital hypertrophy of retinal pigment 


epithelium in polyposis of the colon. 
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Anterior Subcapsular Cataracts As a 
Possible Adverse Ocular Reaction 
to Isotretinoin 


David C. Herman, M.D., 
and John A. Dyer, M.D. 


Department of Ophthalmology, Mayo Clinic and 
Mayo Foundation. 


Inquiries to David C. Herman, M.D., Mayo Clinic, 200 
First St. S.W., Rochester, MN 55905. 

A 45-year-old woman who was not taking 
any medications and had no known allergies 
was prescribed isotretinoin (40 mg twice daily) 
on Dec. 12, 1985, for chronic cystic acne. Dur- 
ing the ensuing 14 weeks, the patient noted 
dryness of her eyes and skin but no visual 
disturbances. Chemistry and hematology pro- 
files checked before and during the treatment 
with isotretinoin were normal. The isotretinoin 
was discontinued after 14 weeks because the 


acne was not responding to treatment. In early 
April 1986, the patient noticed decreased vision 
in her right eye. Ocular examination elsewhere 
on April 24, 1986, showed bilateral anterior 
subcapsular cataracts, more prominent in the 
right eye than in the left. Examination here on 
July 22, 1986, disclosed a best-corrected visual 
acuity of 20/30 in the right eye and 20/20 in the 
left eye with prominent anterior subcapsular 
cataracts (Figure). Previous biennial examina- 
tions here had shown no lens abnormalities. 
Her family history was noncontributory for 
cataracts. 

A number of adverse ocular reactions have 
been described in patients treated with isotret- 
inoin. These adverse effects include abnormali- 
ties of the eyelids, cornea, and optic nerve, 
myopia, and ocular inflammation.' Abnormali- 
ties in retinal electrophysiologic tests have also 
been reported with isotretinoin treatment.” To 
our knowledge anterior subcapsular cataracts 
have not been previously reported as a possible 
adverse ocular effect of isotretinoin therapy. 
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The Medical Treatment of Ciliary 
Block Glaucoma After Extracapsular 
Cataract Extraction 


Christopher J. Dickens, M.D., 

and Robert N. Shaffer, M.D. 

Inquiries to Christopher J. Dickens, M.D., 490 Post St., 
Suite 640, San Francisco, CA 94102. 

Ciliary block glaucoma is characterized by a 
flat anterior chamber and increased intraocular 
pressure in eyes with a patent peripheral iri- 
dectomy.' It is most commonly seen after filter- 
ing surgery, particularly in eyes with partial 
angle closure. It also occurs after other types of 
surgery such as surgical peripheral iridectomy, 
intracapsular cataract extraction, and extracap- 
sular extraction. It can also occur in eyes that 
have had no previous surgery. With the recent 
increase of extracapsular cataract extraction 
and posterior intraocular lens implant, the 
treatment of ciliary block glaucoma in this con- 
dition is of great interest. 

A 72-year-old woman was initially seen in 
1963. She had acute angle-closure glaucoma of 
the right eye. Intraocular pressures were R.E.: 
43 mm Hg and L.E.: 17 mm Hg. Gonioscopy 
showed greater than 330 degrees of peripheral 
anterior synechiae in the right eye with a slit 
angle in other areas. The left eye had peripher- 
al anterior synechiae superiorly with a slit 
angle in other areas. The patient underwent a 
thermal sclerostomy with a peripheral iridecto- 
my in the right eye and a peripheral iridectomy 
in the left eye. Postoperatively, the right eye 
developed ciliary block glaucoma, which was 
sucessfully treated with atropine and required 
atropine once a day to prevent recurrence. 

In January 1985 the patient underwent an 
extracapsular cataract extraction and a posteri- 
or intraocular lens implant in the right eye. A 
temporal approach was used to avoid the filter- 
ing bleb and there were no complications. The 
intraocular pressure was 12 mm Hg preopera- 
tively. On the first postoperative day the ante- 
rior chamber was formed. On day 2, the ante- 
rior chamber was flat with an intraocular 
pressure of 25 mm Hg. Ciliary block glaucoma 
was diagnosed and the patient was treated 
with atropine 1% four times a day and timolol 
0.5% twice a day topically as well as oral glycer- 


in twice a day and 250 mg of acetazolamide four 
times a day. The following day the anterior 
chamber was formed and intraocular pressure 
was 16 mm Hg. The glycerin and acetazolamide 
were tapered off. 

The patient’s medications 19 months postop- 
erative were atropine and timolol topically. Her 
intraocular pressure was 22 mm Hg with a 
formed anterior chamber. The iris was adher- 
ent to the posterior capsule in areas around the 
periphery of the lens optic, but caused no 
problems. Her visual acuity was 20/20. Her 
cup-to-disk ratio and visual fields remained 
stable. 

In this case, ciliary block glaucoma after an 
extracapsular cataract extraction with posterior 
intraocular lens implant responded to medical 
therapy. More invasive forms of therapy such 
as Nd-YAG laser application to the anterior 
hyaloid and vitrectomy? have also been used 
successfully. However, before implementing 
these procedures a trial of medical therapy with 
topical atropine 1% four times a day, a topical 
beta-blocker twice a day, oral osmotics, and 
carbonic anhydrase inhibitors in full dosage 
(with the possible addition of topical phenyl- 
ephrine hydrochloride) is indicated. 
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Inexpensive Lightweight Aspheric 
Plastic Indirect Ophthalmoscopy 
Lens 
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The 20-diopter indirect ophthalmoscopy lens 
is an indispensible but expensive piece of mod- 
ern ophthalmic equipment. We recently found 
that an inexpensive acrylic X5 aspheric magni- 
fier could be successfully applied to indirect 
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Figure (Bartov and Glaser). The modified magnifi- 
er lens. The protective vinyl case has been adapted to 
the smaller lens by cutting off the elongated exten- 
sion 2 cm from the wider part, and inverting the 
extra 2 cm outside-in, in the same way a rubber glove 
finger may be inverted. 


ophthalmoscopy. We believe the acrylic lens, 
which costs about $20.00, could serve as an 
excellent indirect ophthalmoscopy lens for 
ophthalmology students and first-year resi- 
dents. Services that supply indirect lenses to 
staff and students, and which must replace lost 
or damaged lenses every year, may also find 
this lens attractive. The lens is set in a plastic 
housing from which a handle extends. We re- 
moved the handle and filed the housing 
smooth, in order to facilitate its use as an 
indirect ophthalmoscopy lens (Figure). The 
acrylic lens is extremely lightweight (24 g, com- 
pared with the 60-g weight of a glass lens). The 
lens is antireflectively coated and has x5 mag- 
nification. Our impression is that the reflectivi- 
ty of the surfaces of the acrylic lens is probably 
similar to that of uncoated or poorly coated 
glass lenses. Modern multicoated glass lenses 
are significantly less reflective. The dioptic 
power of the acrylic lens, measured with a 
lensometer, is 19 diopters, which requires that 
the lens be held 2.6 mm further from the eye 
than the usual 20-diopter lens. The optical 
quality of the image of the fundus obtained 
with this lens is good. 


Vitreoretinal Photography Using the 
90-Diopter Lens 


Dennis P. Han, M.D., 
Gary W. Abrams, M.D., 
and Hilel Lewis, M.D. 


Department of Ophthalmology, Medical College of 
Wisconsin. 


Inquiries to Dennis P. Han, M.D., Department of Oph- 
thalmology, Medical College of Wisconsin, 8700 W. Wis- 
consin Ave., Milwaukee, WI 53226. 

Photographic documentation of complex vit- 
reoretinal relationships using a fundus contact 





Figure (Han, Abrams, and Lewis). Slit-lamp pho- 
tograph of the left eye of a diabetic patient with 
preretinal neovascular proliferative tissue. Inset, 
Same eye showing proliferative tissue emanating 
from the disk. 


lens or a preset El Bayadi-Kajiura lens! has been 
described in conjunction with a slit-lamp cam- 
era. We have obtained excellent photographic 
documentation of such relationships with a 
slit-lamp camera and a hand-held double 
aspheric +90-diopter lens. The 90-diopter lens 
provides a convenient noncontact method of 
obtaining a magnified stereoscopic view of the 
vitreous and retina from the posterior pole to 
the midperiphery. 

The technique of indirect fundus biomicros- 
copy using the 90-diopter lens has been de- 
scribed elsewhere.* Because vitreous detail can 
be enhanced by varying the observation- 
illumination angle of the slit beam and because 
of the panoramic view obtainable with the 90- 
diopter lens, vitreous abnormality and its rela- 
tionship to the optic disk and macula can be 
photographed in detail. Vitreous bands, vitreo- 
retinal adhesions, posterior vitreous separa- 
tion, and proliferative neovascularization into 
the vitreous can be documented using this 
technique (Figure). 

The 90-diopter lens produces an inverted 
aerial image of the fundus 11 mm from the lens 
toward the observer. The inverted image is 
similar to that produced by the El Bayadi- 
Kajiura lens and the +60-diopter lens.’ The 
main advantages of the 90-diopter lens are that 
it is readily available to those already using it 
for clinical examination of the fundus and it 
provides an inexpensive means of photograph- 
ing complex vitreoretinal relationships using 
the slit-lamp camera. 
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Magnetic Resonance Imaging in 
Neuro-Ophthalmic Rostral 
Brain-Stem Syndromes 


James R. Coppeto, M.D., 
and Leslie H. Bear, M.D. 


St. Mary’s pia Waterbury (J.R.C.) and Jackson, 
Mississippi (L.H.B.). 


Inquiries to James R. Coppeto, M.D., 1906 N. Main St., 
Waterbury, CT 06704. 

We frequently examine young, monosymp- 
tomatic patients with neuro-ophthalmic find- 
ings that clinically indicate a lesion in the upper 
pons or the midbrain. Results of cranial com- 
puted tomography are often abnormal but in 
three cases (one of Parinaud’s syndrome, one 
of a superior oblique palsy combined with in- 
ternuclear ophthalmoplegia, and one of skew 
deviation) cranial computed tomography was 
normal but magnetic resonance imaging pin- 
pointed the lesion. We believe magnetic reso- 
nance imaging scanning is important to docu- 
ment the baseline size and location of such 
lesions and to identify other unsuspected le- 
sions that may suggest the diagnosis of multi- 
ple sclerosis. 

Case 1—A 21-year-old woman with ambly- 
opia in her right eye complained of diplopia in 
May 1986. Examination disclosed right esotro- 
pia of 50 prism diopters. Upgaze was absent 
and convergence-retraction nystagmus was 
elicited with upgoing optokinetic targets. Re- 
sults of cranial computed tomography were 
normal. Magnetic resonance imaging demon- 
strated pretectal and bilateral periventricular 
occipital lesions. Multiple sclerosis was sus- 
pected. 

Case 2—A 42-year-old man awoke with diplo- 
pia in June 1986. Positive findings included left 
internuclear ophthalmoplegia and right superi- 
or oblique paresis, which suggested a left, cau- 


dal midbrain lesion. Results of cranial comput- 
ed tomography were normal. Magnetic res- 
onance imaging obtained in the transverse and 
sagittal planes with a multi-echo technique 
showed an area of increased signal intensity in 
the posteroinferior aspect of the midbrain ven- 
tral to the aqueduct. There were no other le- 
sions to suggest multiple sclerosis. Three 
months later a mild right superior oblique pare- 
sis persisted. 

Case 3—In June 1986, a 30-year-old woman 
noted vertical diplopia and a “tight” feeling of 
the left side of her face. The abnormal finding 
was a right hypertropia worse on gaze left and 
unaffected by head tilt. Skew deviation was 
suspected. There was a history of transient 
imbalance, tinnitus, and hearing loss one year 
earlier. Cranial computed tomography was 
normal and specifically did not show the pre- 
dicted lesion in the middle cerebellar peduncle. 
Magnetic resonance imaging with multi-echo 
technique showed two small areas of increased 
signal intensity, one adjacent to the medial 
aspect of the trigone of the right lateral ventri- 
cle and another in the mid portion of the right 
middle cerebellar peduncle. The findings were 
suggestive of a demyelinating process. 

Negative results occur in cranial computed 
tomography in older patients with upper brain- 
stem syndromes because small areas of ische- 
mia may be isodense or transient.! However, in 
a young patient without evidence of cardiovas- 
cular disease, examination should not stop 
with negative computed tomography results; 
cranial magnetic resonance imaging is useful in 
such cases.” 
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Lenticular Chrysiasis in Oral 
Chrysotherapy 


Egon G. Weidle, M.D. 


Department of Ophthalmology, University of 
Tubingen. 


Inquiries to Dr. E. G. Weidle, Univ.-Augenklinik, 
Schleichstrasse 12 D- 7400 Tübingen, West Germany. 

The use of gold salts in the treatment of 
rheumatoid arthritis has become increasingly 
popular.’ After prolonged parenteral adminis- 
tration chrysiasis, that is, deposition of gold in 
the living tissue, may occur in many organs. 
Ocular lesions involve conjunctival, corneal, 
and lenticular chrysiasis as well as corneal 
inflammation and ulceration. Oral administra- 
tion of gold preparations increases the patient's 
tolerance.” We examined a patient who devel- 
oped lenticular chrysiasis during oral chryso- 
therapy. 

A 72-year-old woman suffered from active 
rheumatoid arthritis for five years. She re- 
ceived 6 mg of auranofin orally per day (equiva- 
lent to 1.74 mg of gold) for five months. At the 
time of our examination she had received 960 
mg of gold salts (equivalent to 278.4 mg of 
gold). She had not taken phenothiazines. The 
patient was asymptomatic. Her visual acuity 
was K.B.: 20/20 + 2 and L.E.: 20/20 + 1.25. 
Visual fields were regular. Slit-lamp examina- 
tion showed a bland conjunctiva with a small 
pinguecula on the nasal side and a clear cornea 
with a slight cornea guttata. The lenses in both 
eyes were clinically faint; only high magnifica- 
tion disclosed recognizable dust-like yellowish 
glistening deposits. These were arranged in a 
double-Y-pattern and were localized axially im- 
mediately under the anterior lens capsule 
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Fig. 1 (Weidle). Slit-lamp photograph illustrating 
the double-Y-pattern of gold deposits below the 
anterior lens capsule (arrows). 





Fig. 2 (Weidle). Diagrammatic representation of 
the deposition pattern in lenticular chrysiasis. 


(Fig. 1). Additionally, there was minimal lamel- 
lar separation of the lens cortex. 

Although corneal chrysiasis is a well- 
recognized phenomenon of parenteral gold 
therapy, lenticular involvement is seldom re- 
ported.* However, if carefully looked for, len- 
ticular chrysiasis could be detected during 
long-term therapy in about half of the patients. 
There are two possible patterns of deposition: 
(1) diffuse gold deposits in the central part of 
the anterior capsule, and (2) a Y-pattern of 
deposits in the lens axis immediately below the 
anterior capsule, resembling the anterior em- 
bryonic suture lines (Fig. 2).*° The findings in 
our patient correspond to this typical Y- 
pattern. 

Lenticular gold deposition has not been seen 
in patients with chrysotherapy for less than 
three years’ duration and below a cumulative 
dose of 2,535 mg of gold compound.’ Further, 
no reports describe ocular involvement with 
oral gold administration. However, lenticular 
chrysiasis was detected in our patient after five 
months of oral treatment and the cumulative 
dose was 960 mg, suggesting an individual 
predisposition. 

If oral gold therapy proves beneficial in treat- 
ing rheumatoid arthritis, these deposits possi- 
bly will be seen more frequently. Lenticular 
chrysiasis is a benign process, and normally 
there is no indication for suspending therapy. 
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Globe Rupture From Blunt Trauma 
After Hexagonal Keratotomy 


Peter J. McDonnell, M.D., 

John S. Lean, M.D., 

and David J. Schanzlin, M.D. 

Estelle Doheny Eye Foundation, Department of Oph- 
thalmology, University of Southern California. Dr. 


McDonnell is a Fellow of the Heed Ophthalmic Foun- 
dation. 
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Eye Foundation, 1355 San Pablo St,, Los Angeles, CA 
90033. 

Delayed wound healing of corneal incisions 
is an important concern to the ophthalmolo- 
gist, especially with the recent popularity of 
radial keratotomy and other corneal refractive 
procedures. Waring, Steinberg, and Wilson’ 
studied the appearance of keratotomy wounds 
with the biomicroscope and reported that the 
scars continued to change for at least three 
years after surgery. The authors interpreted 
these changes as representing remodeling of 
the corneal stroma adjacent to the wounds. 
Histopathologic studies demonstrated epitheli- 
al plugs extending deep into radial incisions.’ 
The epithelium lining the incision edges may 
retard the ability of fibroblasts to lay down new 
collagen fibers to span the defect. Because 
wound healing is incomplete, the possibility of 
increased risk of globe rupture as a result of 
blunt trauma must be considered. Luttrell, Jest- 
er, and Smith? demonstrated that freshly enu- 
cleated pig eyes were substantially weakened 
by the radial keratotomy procedure and were 
more susceptible to rupture than their unoper- 
ated fellow eyes. We recently examined a pa- 
tient who lost an eye to blunt trauma after a 
hexagonal keratotomy to reduce hyperopia. 


Six months before we examined the patient, 
he underwent a hexagonal keratotomy of the 
left eye for correction of a hyperopic refractive 
error of approximately 4 diopters. Postopera- 
tively, the patient reported that he was pleased 
with his uncorrected visual acuity. Three 
months after the procedure, the patient was 
struck in the left eye by a fist. Visual acuity was 
immediately reduced, and the eye became 
painful. On examination, the keratotomy inci- 
sions were found to have ruptured. The inci- 
sions were closed with interrupted sutures, 
and the patient subsequently underwent two 
vitrectomies, after which his visual acuity was 
limited to light perception. 

On our initial examination, visual acuity was 
20/20 in the right eye and light perception 
without projection in the left eye. A left affer- 
ent pupillary defect was present. The anterior 
segment of the right eye was normal. The left 
cornea had a central six-sided keratotomy inci- 
sion, with a single 10-0 nylon suture through 
each side of the incision nasally, and two 10-0 
nylon sutures through each side temporally. 
Because the temporal sutures were tied tightly, 
striae were present. There was slight overlap- 
ping of incisions at the angles of the hexagon. 
Intraocular pressure was R.E.: 16 mm Hg and 
L.E.: 0 mm Hg. Ophthalmoscopic examination 
of the right eye disclosed retinoschisis in the 
inferotemporal quadrant, with two large holes 
in the outer layer of the schisis cavity. The left 
retina was almost totally detached with numer- 
ous fixed folds. Inferiorly, the retina was 
drawn anteriorly over the pars plana. Further 
vitreoretinal surgery was not recommended. 

This patient may have been at higher risk for 
traumatic wound rupture than a patient who 
had undergone radial keratotomy because of 
the intersecting incisions at each of the six 
angles of the hexagon. Karr, Grutzmacher, and 
Reeh‘ reported wound gape and persistent epi- 
thelial defects in a patient with combined radial 
and transecting circumferential incisions. 
Girard and coworkers’ described a patient 
whose radial keratotomy incisions reopened six 
months postoperatively when circumferential 
incisions were made to correct astigmatism. We 
have observed several similar patients with 
wound gape and fluorescein staining as long as 
six months after combined radial keratotomy 
and intersecting transverse incisions designed 
to correct both astigmatism and myopia. Cur- 
rent experience dictates caution with regard to 
intersecting incisions as part of keratorefractive 
procedures. 
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Ophthalmic Pathology. An Atlas and Textbook, 
3rd ed., Vol. 3. Edited by William H. Spencer. 
Philadelphia, W. B. Saunders Company, 1986. 
1,632 pages, index, illustrated. $125 


Reviewed by Morton E. SMITH 
St. Louis, Missouri 


This textbook continues to be involved in a 
“waiting game.” It has been one year since I 
published my review of Volumes 1 and 2 of this 
text (Am. J. Ophthalmol. 101:134, January 
1986). In that review, I pointed out that the 
ophthalmologic world had been waiting for a 
quarter of a century for the third edition of this 
classic textbook. Now Volume 3 is finally on the 
scene and I, again, ask the question that I asked 
in my review of the first two volumes: Was it 
worth the wait? And, again, I can answer witha 
resounding “Yes.” 

This volume includes ‘‘Uveal Tract” by 
W. Richard Green, “Melanoma” by L.E. 
Zimmerman, “Eyelids and Lacrimal Drainage 
System” by R.L. Font, ‘Optic Nerve’’ by 
W. H. Spencer, and “Orbit” by F. A. Jakobiec 
and R. L. Font. 

As with most of Volumes 1 and 2, the third 
volume is the quintessence of erudition and 
comprehensiveness written in a fluid style for 
easy reading with an orientation toward clini- 
cal pathologic correlations. Again, the authors 
display discrete use of schematic drawings, 
clinical photographs (including computed to- 
mography for orbital disease), histopathol- 
ogy photographs, and electron micrographs 
when appropriate. 

I have two minor criticisms: (1) I still favor 
more liberal use of arrows and labels on the 
photographs; and (2) a few of the photographs 
are not in sharp focus. 

References at the end of each chapter are so 
extensive that I cannot imagine that any signifi- 
cant article has been omitted (for example, the 
references for the orbit chapter comprise 18 
pages). A resident ophthalmologist com- 
plained that the text is so extensive it is impos- 
sible to read. My advice is don’t try to read it 
the same way you would read a smaller, more 
concise textbook. Take it in smaller, more di- 


243 


gestible doses. When you see a case of melano- 
ma, read the chapter on that entity. 

Those who read my review of Volumes 1 and 
2 may recall my last paragraph referring to the 
1975 and 1985 World Series. It is coincidental 
that this review for Volume 3 is being written 
just a week after the 1986 World Series. So, I 
will have to say that this text thrills me like a 
New Yorker, rather than a Bostonian. 


Pathology of the Eye. By G. O. H. Naumann and 
D. J. Apple (translated by D. J. Apple). New 
York, Springer-Verlag New York, Inc., 1986. 998 
pages, index, illustrated. $235 


Reviewed by RALPH C. EAGLE, JR. 
Philadelphia, Pennsylvania 


Naumann and Apple’s Pathology of the Eye 
is an updated and revised English translation 
of the authors’ 1980 text Pathologie des Auges, 
the first comprehensive textbook of ocular pa- 
thology published in the German language in 
almost 50 years. This is an eye pathology book 
written by ophthalmic pathologists whose first 
love is clinical ophthalmology. Basic principles 
of ocular disease are emphasized, not histo- 
pathologic minutiae. Much more than a refer- 
ence, this book is a superbly crafted instruc- 
tional tool designed to help the resident or 
practicing ophthalmologist master or review 
ocular disease principles that are a primary 
requisite for sound and intelligent clinical prac- 
tice. 

The book is divided into 17 chapters that 
range from 18 to 96 pages in length, including 
references. Most are easily mastered in a night 
or two of study. The text is well organized and 
succinct, with an emphasis on clinicopatho- 
logic correlation, the clinical ophthalmologic 
aspects of eye disease, and classic light histopa- 
thology. The text is complemented by lists and 
tables, and an outstanding series of thoughtful- 
ly conceived and beautifully crafted line dia- 
grams and colored schematic diagrams that 
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graphically depict and summarize important 
principles, relationships and disease process- 
es. Although not an atlas, the book is illustrat- 
ed with 544 carefully selected clinical photo- 
graphs and photomicrographs of superb 
quality. The quality of the typography and 
photographic reproduction is magnificent. This 
text is a visual delight that immediately brings 
to mind beautifully illustrated German oph- 
thalmic texts of the past such as Adalbert 
Fuchs’ Atlas of Ocular Histopathology and 
Vogt’s and Berliner’s works on biomicroscopy. 

A scholarly work of the highest order, 
Naumann and Apple’s pathology of the Eye 
will also be a highly valued reference source in 
the practicing ophthalmic pathologist’s medi- 
cal library. Of the book’s 1,000 pages, 187 are 
devoted to an extensive and comprehensive 
bibliography of 5,902 references that cover both 
the American and European literature. Ar- 
ranged in alphabetized lists at the end of chap- 
ters, the references are cited by numerical su- 
perscripts that do not distract the reader as 
author citations do. 

The text is not without its minor deficiencies. 
The English translation is somewhat spotty. 
The text retains a distinctly Germanic flavor 
with convoluted syntax that occasionally is 
hard to follow. Pathology of the Eye is almost 
literally a textbook of eyeball pathology. Only 
16 pages are devoted to the eyelids and lacrimal 
system, and only a single page, mostly refer- 
ence citations, concerns the orbit. 


Glaucoma, Vols. | and II. Edited by J. E. Cairns. 
Orlando, Grune & Stratton, 1986. 915 pages, 
index, illustrated. $169.50 


Reviewed by LisA ROSENBERG 
and MICHAEL A. Kass 
St. Louis, Missouri 


The late J. E. Cairns edited a new textbook on 
glaucoma before his recent, untimely death. 
Dr. Cairns’s stated purpose for the text was to 
cover the entire field of glaucoma. The text has 
two volumes, which are divided into seven 
parts, entitled: Classification, Epidemiology 
and Methods of Examination, Methods of 
Treatment, Pathological Physiology, Diagnosis 
and Treatment of Closed Angle Glaucoma, 
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Open Angle Glaucoma, Congenital Glaucoma, 
and Some Secondary Glaucomas. The organi- 
zation of the text is a little confusing in that the 
treatment of glaucoma appears before any dis- 
cussion of the clinical features or the patho- 
physiology of the various conditions. 

A number of excellent topics are covered: 
epidemiology by Graham, visual function tests 
by Greve and coworkers, aqueous humor out- 
flow by Rohen, pathophysiology of secondary 
glaucoma by Spencer, and tonometry by 
Moses. Conversely, some chapters give a per- 
sonal rather than a balanced view of the sub- 
jects. For example, the chapter on neovascular 
glaucoma recommends treatment with Molteno 
valves but includes no discussion of panretinal 
photocoagulation, retinal cryoablation, or cy- 
clocryotherapy. A chapter on the immune sys- 
tem, including HLA testing and glaucoma, 
seems too long and out of place in this text. 
There is some repetition; the controversy con- 
cerning the management of glaucoma suspects 
(ocular hypertensive individuals) appears in 
three separate places. 

The 38 contributors to this text are drawn 
mostly from Europe, which seems to influence 
the content and balance of the book. For exam- 
ple, the medical treatment of glaucoma is sum- 
marized in less than 20 pages, whereas the 
surgical treatment of glaucoma is covered in 
several chapters and more than 100 pages of 
text. The chapter on Molteno implants is longer 
than the chapters on medical treatment and 
laser treatment of glaucoma. However, the Eu- 
ropeans provide interesting ideas that may not 
be well known to readers in the United States 
including Mapstone’s theories on angle-closure 
glaucoma, Nesterov’s classification of the dif- 
ferent sites of resistance to aqueous humor 
outflow in glaucoma, and an extensive discus- 
sion of alternative surgical approaches to glau- 
coma. 

Each chapter is referenced and the references 
are up to date as of 1984. However, some recent 
important information received little attention 
in the textbook. For example, examination of 
the nerve fiber layer is summarized in one 
sentence and there is little mention of Nd:YAG 
laser treatment for malignant glaucoma. 

This will be useful as a reference for practi- 
tioners who are especially interested in glauco- 
ma. A number of subjects are described in 
detail that are not included in the standard 
texts on glaucoma. However, it is not likely to 
replace these as an introduction for residents or 
as an update for practitioners. 
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Basic and Advanced Vitreous Surgery. FIDIA 
Research Series, Vol. 2. Edited by George W. 
Blankenship, Susan Binder, Michel Gonvers, and 
Mario Stirpe. New York, Springer-Verlag New 
York, Inc., 1986. 419 pages, illustrated. $69.00 


Reviewed by EUGENE DE JUAN, JR. 
Durham, North Carolina 


The publication of “Basic and Advanced Vit- 
reous Surgery” is an outgrowth of a vitreous 
surgery course organized in memory of G. B. 
Bietti by the editors. Contributions cover the 
range of vitreoretinal surgery from its early 
history to modern techniques using silicone oil 
tamponade. The contributors comprise an ex- 
ceptionally fine international faculty knowl- 
edgeable in all aspects of vitreoretinal surgery. 
The multiauthored text gives the reader a feel 
for what must have been an exciting meeting in 
September 1984. 

Besides the contributions, known to many of 
us in the United States, such as Michels’s chap- 
ter, “Giant retinal tears,’’ Blankenship’s chap- 
ter, “Lens influence on iris neovascularization 
and glaucoma,” and Lander’s ‘’Fluid-gas ex- 
change in vitreous surgery,” there are an equal 
number of lesser known contributions by im- 
portant European surgeons such as Scott’s 
“Complications of retinal detachment,” 
Gonvers’s “Macular hole and retinal detach- 
ment,” Heimann’s chapters on trauma, and 
Leaver’s chapters on silicone oil. Unavoidably, 
since the book covers a rapidly advancing field, 
some of the chapters are already dated. 

There are several unique contributions in the 
book. Most interesting for me was the G. B. 
Bietti memorial lecture given by Robert 
Machemer on the development of vitreous sur- 
gery. In this short chapter Machemer detailed 
the importance of David Kasner for his pioneer- 
ing efforts in open sky vitrectomy and the 
development of simple effective instrumenta- 
tion (tested by removing the white of an egg) in 
the early stages of vitreous surgery. Chapters 
by J.-M. Parel show the logic as well as the trials 
and error necessary in instrument develop- 
ment. In many chapters the authors relate their 
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personal approaches to a wide variety of vitreo- 
retinal problems. 

Most of the chapters are brief and are 
grouped in categories such as Trauma, Diabe- 
tes, and Giant Retinal Tears. This grouping 
makes up somewhat for the absence of an 
index. Many chapters are not extensively refer- 
enced (some have no references); thus, the 
book is not a beginner’s “How to do vitreous 
surgery,” nor is ita reference work in the usual 
sense, but rather a stimulating collection of 
well-known and not-so-well-known ideas and 
observations by a fine international faculty. 
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The Complete Contact Lens Fitting Guide and 
Directory. By Peter R. Kastl and Joseph W. 
Soper. Thorofare, Slack Incorporated, 1986. 
Softcover, 107 pages, illustrated. $19.50 


A rich source of data for contact lens fitters. 


Johann Friedrich Horner (1831-1886). Der 
Begrunder der Schweizer Augenheilkunde 
in seiner Autobiographie. By Huldrych M. 
Koelbing and Christoph Mérgeli. 115 pages, 26 
illustrations, softbound, $36.00. Verlag Hans 
Rohr, Oberdorfstrasse 5, CH-8024 Zurich. 


This small volume, sponsored by the Univer- 
sity of Ztirich and released 100 years after 
Professor Horner’s death, includes Horner’s 
autobiography newly edited from the original 
manuscript by the authors and also a brief 
biography of Horner by Dr. Koelbing of the 
Institute for the History of Medicine at the 
University of Ztirich. Included are a list of 
Horner’s publications and the dissertations of 
his students, a list of publications about 
Horner, and photographs of Horner that have 
never before been published. 


ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Ophthalmologica 


Non-invasive tear film break-up time. Sensitivi- 
ty and specificity. Mengher, L. S., Pandher, 
K. S., and Bron, A. J. (Nuffield Lab. of Ophthal- 
mol., Univ. Oxford, Walton St., Oxford 
OX 2 6AW, Great Britain). Acta Ophthalmol. 
64:441, 1986. 


One of the simplest tests for dry eyes is the 
measurement of the tear film break-up time. 
This is defined as the time between the last 
blink and the break-up of fluorescein-stained 
tear film. To test the accuracy of this diagnostic 
procedure the authors compared the tear film 
break-up time in 66 normal patients with the 
break-up time in 33 dry-eye patients. As a 
criterion of normality they used a break-up 
time of more than ten seconds. If this is the 
criterion, the tear film break-up time provides a 
sensitivity of 82% and a specificity of 86%. 
Additionally, the authors noted that in the 
normal individuals at least 50% of the break-up 
times were greater than or equal to 30 seconds, 
whereas in none of the dry-eye patients was 
the break-up time greater than 23 seconds. (1 
figure, 3 tables, 18 references) —David Shoch 


American Journal of Epidemiology 


Prevalence and severity of xerophthalmia in 
southern Malawi. Tielsch, J. M., West, K. P., 
Katz, J., Chirambo, M. C., Schwab, L., Johnson, 
G. J., Tizazu, T., Swartwood, J., and Sommer, A. 
(Internat. Ctr. for Epidemiologic and Preventive 
Ophthalmol., Wilmer Eye Inst., Room 120, 600 N. 
Wolfe St., Baltimore, MD 21205). Am. J. 
Epidemiol. 124:561, 1986. 


A total of 5,436 children under 6 years of age 
were examined over an eight-week period. The 
prevalence of active xerophthalmia was almost 
4% and the incidence of xerophthalmia and 
corneal scarring was 0.6%. All cases of bilateral 
blindness were considered to be caused by 
vitamin A deficiency. Recent evidence indi- 
cates that even subclinical vitamin A deficiency 
leads not only to blindness but to increased 
mortality as well. The finding of xerophthalmia 
has implications not only for sight but for 
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survival. (4 figures, 4 tables, 38 references)— 
David Shoch 


Archives of Neurology 


Minimal oculomotor nerve paresis secondary to 
unruptured intracranial aneurysm. Bartleson, 
J. D., Trautmann, J. C., and Sundt, T. M. (Dept. 
Neurol., Mayo Clin., 200 First St., S.W., Roches- 
ter, MN 55906). Arch. Neurol. 43:1015, 1986. 


The mortality from ruptured intracranial an- 
eurysm is about 50%; therefore early recogni- 
tion is vital to successful treatment. The most 
common nonhemorrhagic indication of an in- 
tracranial aneurysm is a third-nerve palsy usu- 
ally accompanied by pain. This is usually 
caused by an aneurysm originating from the 
intracranial internal carotid artery near the 
take-off of the posterior communicating artery. 
Third-nerve palsies can also be caused by aneu- 
rysms of the distal basilar artery. The authors 
describe 12 patients with minimal oculomotor 
deficits all of which were associated with un- 
ruptured intracranial aneurysms. In every pa- 
tient at least one element of the three character- 
istics of third-nerve palsies was absent: 
blepharoptosis, mydriasis, and extraocular 
muscle weakness. Six patients only had blepha- 
roptosis and mydriasis, three had blepharopto- 
sis and diplopia, and two had mydriasis and 
diplopia. One had mydriasis alone. Cerebral 
angiography showed all the aneurysms but 
computed tomography missed one third of 
them. Incomplete cranial third-nerve palsy as- 
sociated with a recent onset and ipsilateral 
headache suggests an enlarging internal carot- 
id or distal basilar artery aneurysm and indi- 
cates the need for cerebral angiography. (2 
tables, 24 references)—David Shoch 


Arthritis and Rheumatism 


Retinopathy in systemic lupus erythematosus. 
Relationship to disease activity. Klinkhoff, 
A. V., Beattie, C. W., and Chalmers, A. (Div. 
Rheumat., The Arthritis Center, 895 W. 10th 
Ave., Vancouver, B.C., Canada V5Z 1L7). Ar- 
thritis Rheum. 29:1152, 1986. 
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Forty-three patients taking chloroquine for 
sytemic lupus erythematosus were followed up 
over a five-year period. Seven of the patients 
(16%) developed retinopathy consisting of 
cotton-wool spots, microaneurysms, and vas- 
cular tortuosity. In six of these seven patients, 
the retinopathy coincided with a flare-up of the 
lupus erythematosus. The retinopathy im- 
proved in five of these six patients when the 
disease was controlled. The patients averaged 
about 210 mg of chloroquine daily and the 
average total dose was 337 g. On this dosage 
regimen no patients developed pigmentary 
macular changes. The findings were therefore 
considered as those being caused by the dis- 
ease and not the therapy. (2 tables, 27 
references)—David Shoch 


British Journal of Ophthalmology 


Clinical and electrophysiological observations 
in patients with low pressure retinopathy. 
Russell, R. W. R., and Ikeda, H. (Dept. Neurol., 
St. Thomas's Hosp., London SE17EH, En- 
gland). Br. J. Ophthalmol. 70:651, 1986. 


A group of 70 patients had classic venous 
stasis retinopathy consisting of peripheral blot 
hemorrhages, microaneurysms, and venous di- 
lation. The pressure in the central retinal artery 
appeared to be reduced but was measured only 
with digital pressure on the globe. Fluorescein 
angiography demonstrated peripheral micro- 
aneurysms not seen with the direct ophthalmo- 
scope and marked prolongation of arterial- 
venous transit times. Of the various 
electrophysiologic tests the most significant 
was the comparison of time taken in each eye 
for recovery of the amplitude of the B-wave 
following exposure of the eye to photostress. 
The recovery time was prolonged over three 
minutes in all patients who had unilateral at- 
tacks. The authors speculate that there is prob- 
ably generalized mild but permanent damage 
to the outer retinal layers and pigment epitheli- 
um. Photostress recovery time has been used 
for macular disorders but not routinely for 
ischemic disease of the retina. The authors 
believe such an evaluation might be useful. (5 
figures, 4 tables, 12 references)—David Shoch 


Ocular histopathology of acrodermatitis enter- 
opathica. Cameron, J. D., and McClain, C. J. 
(Dept. Ophthalmol., Hennepin County Med. Ctr., 
701 Park Ave., S., Minneapolis, MN 55415). Br. 
J. Ophthalmol. 70:662, 1986. 
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Acrodermatitis enteropathica is a rare heredi- 
tary abnormality of zinc metabolism that re- 
sults in a variety of skin manifestations, partic- 
ularly bullous pustular dermatitis of the 
extremities and about the body orifices. The 
dermatitis frequently involves the eyelids. 
It may be associated with conjunctivitis, 
cataract, optic atrophy, and punctal stenosis. 
In 1973, it was found that the basic defect was a 
zinc deficiency. Since then these children have 
been treated successfully with oral zinc supple- 
mentation. The patient described here was 
seen between 1965 and 1971 before the onset of 
zinc therapy, and ultimately died of this dis- 
ease. Eyes obtained at autopsy showed the 
following histologic findings: corneal epithelial 
thinning, anterior corneal scarring, loss of 
Bowman’s membrane, cataract formation, cili- 
ary body atrophy, retinal degeneration, retinal 
pigment epithelium depigmentation, and optic 
atrophy. By analogy one may conclude that 
zinc is important to the enzymatic and metabol- 
ic activities of these structures. (7 figures, 27 
references) —David Shoch 


Investigative Ophthalmology and 
Visual Science 


Conjunctival hypoxia in diabetes mellitus. 
Isenberg S. J., McRee, W. E., and Jedrzynski, 
M. S. (Div. Ophthalmol., Harbor/UCLA Med. 
Ctr., 1000 W. Carson St., Torrance, CA 90509). 
Invest. Ophthalmol. Vis. Sci. 27:1512, 1986. 


A frequently cited theory for the pathogene- 
sis of neovascularization in diabetic retinopa- 
thy is that retinal hypoxia and/or ischemia 
release a factor which stimulates neo- 
vascularization. There is no direct in vivo evi- 
dence in the human proving this theory. One 
hundred and twenty-two diabetic subjects were 
studied to see whether worsening retinopathy 
was associated with changes in conjunctival 
oxygen tension (pO). Diabetics without reti- 
nopathy had a conjunctival pO; which was 
similar to an age-matched normal population. 
Diabetics with only background retinopathy 
had a significantly lower conjunctival pO; than 
those without retinopathy (P < .01). Diabetics 
with proliferative retinopathy showed a con- 
junctival pO: that was significantly lower than 
either of the first two groups (P < .05). The 
lowest value of all was found in patients with 
rubeosis iridis. Duration of diabetes alone did 
not correlate significantly to conjunctival pO». 
These findings support the hypoxic theory of 
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diabetic neovascular retinopathy. (2 tables, 17 
references)—Authors’ abstract 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Acute optic neuritis. A prospective study of risk 
factors for multiple sclerosis. Hely, M.A., 
McManis, P. G., Doran, T. J., Walsh, J. C., and 
McLeod, J.G. (Dept. Med., Univ. Sydney, 
NSW 2006, Australia). J. Neurol. Neurosurg. Psychi- 
atry 49:1125, 1986. 


Eighty-two patients with isolated optic neuri- 
tis were followed up for six to 264 months. 
Twenty-six patients (32%) developed definite 
or probable multiple sclerosis during the 
follow-up period. Of those patients who devel- 
oped multiple sclerosis 92% had symptoms 
within four years of the first attack of optic 
neuritis. The highest incidence of multiple scle- 
rosis occurred in those individuals between 20 
and 40 years of age. There appears to be an 
increased risk of multiple sclerosis in patients 
with HLA DR4 and HLA DR2 and HLA B7 
tissue types. (1 figure, 2 tables, 29 references)— 
David Shoch 


Journal of Ocular Pharmacology 


Evaluations of the usefulness of viscous agents 
in anterior segment surgery. |. The ability to 
maintain the deepness of the anterior cham- 
ber. Miyauchi, S., and Iwata, S. (Dept. Biophysi- 
cal Chem., Faculty of Pharmaceutical Sci., Meijo 
Univ. 15, Yagoto, Tempaku-ku, Nagoya 468, 
Japan). J. Ocul. Pharmacol. 2:267, 1986. 


The authors evaluated 1% sodium hyaluro- 
nate of different molecular weights for its abili- 
ty to maintain the depth of the anterior cham- 
ber. The most effective solution had a 
molecular weight of 2,160 x 10°, which had the 
highest viscosity and highest elasticity. A 1% 
solution with a molecular weight of 790 x 10° 
was also effective. Conversely, a 1% solution 
with a molecular weight of 250 x 10°, which has 
low viscosity and elasticity, was ineffective in 
maintaining the anterior chamber. A 2% solu- 
tion of methylcellulose with a molecular weight 
of 86 x 10° was also useful in maintaining 
deepness. A 50% solution of sodium chondroi- 
tin sulfate with a molecular weight of 30 x 10° 
and a high viscosity but a lower elasticity was 
unable to maintain sufficient deepness. These 


results suggest that the ability to maintain 
depth in the anterior chamber depends on elas- 
ticity of the viscous agent rather than its viscos- 
ity. (5 figures, 1 table, 12 references)—David 
Shoch 


Nature 


Bilateral amblyopia after a short period of re- 
verse occlusion in kittens. Murphy, K. M., and 
Mitchell, D. E. (School of Optometry, Univ. Cali- 
fornia, Berkeley, CA 94720). Nature 323:546, 
1986. 


Occlusion of one eye will result in amblyopia 
in that eye unless occlusion of the fellow eye is 
rapidly introduced. The authors produced an 
amblyopia in one eye of eight kittens for ap- 
proximately five weeks after birth. At that time 
the initially deprived eye was opened and the 
other eye was sutured closed for 18 days. Bin- 
ocular vision was then permitted. At the end of 
18 days with reverse occlusion the vision in the 
initially deprived eye recovered to only rudi- 
mentary levels while at the same time the 
initially non-deprived eye was blind. During 
this subsequent period of binocular visual ex- 
posure the vision in both eyes improved slight- 
ly but only to a level of about one third of 
normal. There seems to be some risk to reverse 
occlusion in extremely young animals because 
bilateral amblyopia can result. (4 figures, 12 
references)—David Shoch 


New England Journal of Medicine 


Detection of malignant tumors. Fossel, E. T., 
Carr, J. M., and McDonagh, J. (Dept. Radiol., 
Beth Israel Hosp., 330 Brookline Ave., Boston, 
MA 02215). N. Engl. J. Med. 315:1369, 1986. 


A simple blood test has long been sought for 
the presence or detection of cancer. There are 
some tests now available which help in the 
management of specific types of tumors but 
thus far no general test has been available. The 
authors have used magnetic resonance spec- 
troscopy of plasma and have been able to dis- 
tinguish cancer-bearing patients from normal 
patients at a statistical level of reliability of 
0.0001. Since most of the protons in magnetic 
resonance imaging come from water it was first 
necessary to suppress the protons derived from 
water. The difference in the plasma of cancer- 
ous patients derived from a difference in the 
phospholipids and more specifically in the 
methyl and methylene side chains within these 
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molecules. The series studied was small and 
there were also positive results in pregnant 
women and in men with benign prostatic hy- 
perplasia. If these preliminary studies can be 
confirmed it will be a boon to the early detec- 
tion of cancer as well as a clue to the metabolic 
alterations that occur particularly in the lipo- 
protein fraction of blood constituents. (3 fig- 
ures, 3 tables, 28 references)—David Shoch 


Single-dose therapy of gonococcal ophthalmia 
neonatorum with ceftriaxone. Laga, M., 
Naamara, W., Brunham, R. C., D’Costa, L. J., 
Nsanze, H., Piot, P., Kunimoto, D., Ndinya- 
Achola, J. O., Slaney, L., Ronald, A. R., and 
Plummer, R. A. (Dept. Med. Microbiol., Univ. 
Manitoba, 730 Williams Ave., Winnipeg, MB 
R3E 0W3, Canada). N. Engl. J. Med. 315:1382, 
1986. 


Because of accidents with silver nitrate treat- 
ment of newborns, many developing countries 
have abandoned the use of silver nitrate am- 
pules as a routine measure at birth. Conse- 
quently there has been a marked increase in the 
incidence of gonococcal ophthalmia neonato- 
rum in these countries. The authors randomly 
assigned 22 newborns with culture proven gon- 
ococcal ophthalmia into three groups. One 
group received a single intramuscular dose of 
125 mg of ceftriaxone, the second received 75 
mg of kanamycin plus topical gentamicin, and 
the third group a single intramuscular dose of 
75 mg of kanamycin and topical tetracycline. Of 
the isolates 54% were penicillinase producing. 
Of the 55 infants receiving ceftriaxone who 
were followed up, all were clinically and micro- 
biologically cured. One of the group that re- 
ceived kanamycin and tetracycline and two in 
the group that received kanamycin and genta- 
micin had persistent or recurrent gonococcal 
conjunctivitis. The most effective and simplest 
treatment appears to be a single dose of 125 mg 
of ceftriaxone. This third-generation cephalo- 
sporin with a long half-life apparently has few 
side effects and the further advantage of elimi- 
nating the gonococcal organisms for the oro- 
pharynx. (3 tables, 10 references)—David 
Shoch 


Proceedings of the National 
Academy of Sciences of the United 
States of America 
Ocular delayed hypersensitivity. A pathogenet- 
ic mechanism of chlamydial conjunctivitis in 
guinea pigs. Watkins, N. G., Hadlow, W. J., 


Moos, A. B., and Caldwell, H. D. (Natl. Inst. of 
Allergy and Infect. Dis., Rocky Mnt. Lab., Hamil- 
ton, MT 59840). Proc. Natl. Acad. Sci. U.S.A. 
83:7480, 1986. 


A naturally occurring guinea pig inclusion 
conjunctivitis acts as an animal model for chla- 
mydial ocular disease. The authors introduced 
viable Chlamydia or a soluble extract into the 
conjunctival sac of guinea pigs that had previ- 
ously been infected and were immune. A short- 
lived ocular disease was produced that was 
distinguishable from primary chlamydial infec- 
tion. The clinical and histologic findings were 
consistent with those of ocular delayed hyper- 
sensitivity. A preliminary characterization of 
the allergen shows that it is heat-sensitive and 
originates from the genus Chlamydia. This aller- 
gen is not surface-exposed and requires viable 
but not replicating organisms for activity. This 
finding perhaps explains the pathogenetic 
mechanisms of Chlaymdia trachomatis infections 
in humans and particularly those that produce 
chronic inflammatory diseases, such as tracho- 
ma. (1 figure, 3 tables, 29 references)—David 
Shoch 


Retina 


The pathogenesis of retinal detachment with 
morning glory disc and optic pit. Irvine, A. R., 
Crawford, J. B., and Sullivan, J. H. (U490, Univ. 
California, San Francisco, CA 94143). Retina 
6:146, 1986. 


A 3-year-old child with a documented morn- 
ing glory disk of the right eye developed a total 
retinal detachment. Because of a history of 
some vision in the eye a vitrectomy was per- 
formed with an air-fluid exchange. When the 
air absorbed the detachment recurred. There- 
fore an optic nerve sheath fenestration was 
performed. When the optic nerve sheath was 
opened cerebrospinal fluid and viscous materi- 
al resembling vitreous began to escape. Be- 
cause the eye had gradually become soft and 
collapsed, air and sulfur hexafluoride gas were 
injected into the vitreous through the pars 
plana. The gas immediately began to bubble 
out through the optic nerve sheath fenestra- 
tion. There seemed to be a connection between 
the vitreous cavity and the perineural space 
despite the absence of an optic nerve pit or any 
detectable retinal break. A biopsy specimen 
disclosed poorly differentiated retinal tissue 
similar to that in congenital pit of the optic 
nerve. This would indicate that morning glory 
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disk and optic pit have similar anatomic fea- 
tures differing more in degree than in kind. It 
seems likely that the vitreous cavity, the sub- 
arachnoid space, and the subretinal space may 
all be connected in these conditions. (4 figures, 
14 references)—David Shoch 


Survey of Ophthalmology 


Metastatic bacterial endophthalmitis. A con- 
temporary reappraisal. Greenwald, M. J., 
Wohl, L. G., and Sell, C. H. (Div. Ophthalmol., 
Children’s Mem. Hosp., 2300 Children’s Plaza, 
Chicago, IL 60614). Surv. Ophthalmol. 31:81, 
1986. 


The authors reviewed 72 cases in the litera- 
ture and described five previously unreported 
cases. In recent years the spectrum of causal 
bacteria has changed significantly. Meningococ- 
cus, previously the most common offending 
organism, has been replaced by Bacillus cereus 
as the most frequently reported etiologic agent. 
There is also an increased incidence of infection 
by organisms of low pathogenicity in immuno- 
logically compromised hosts. On the basis of 
their experience, the authors suggest a new 
classification for metastatic endophthalmitis: 
(1) a division into anterior and posterior and (2) 
a classification based on extent (focal or diffuse) 
of the primary intraocular lesion. Anterior focal 
cases appear to have a good prognosis, where- 
as posterior diffuse disease almost always leads 
to blindness. In contrast to postoperative en- 
dophthalmitis the authors believe that systemic 
treatment is more valuable than intraocular 
antibiotics and they emphasize the need for 
prompt and intensive intravenous antibiotic 
administration. The initial treatment should be 
that used for meningitis and other serious in- 
fections. Intravitreal antibiotics may salvage 
some eyes but there is no evidence that they 
improve visual prognosis. (4 figures, 7 tables, 
144 references)—David Shoch 


Transactions of the 
Ophthalmological Society of the 
United Kingdom 
Longterm results of treatment of central serous 

retinopathy—a preliminary report. Ficker, L., 


Vafidis, G., While, A., and Leaver, P. (Moorfields 
Eye Hosp., City Road, London EC1V 2PD, En- 
gland). Trans. Ophthalmol. Soc. U.K. 105:473, 
1986. 


In 1979 a group of 63 patients with central 
serous retinopathy was divided into two 
groups. Thirty-one were controls and 32 were 
treated with argon laser photocoagulation. Ata 
mean follow-up time of 9.3 years, 66% of the 
treated patients and 55% of the controls were 
available for examination. The major benefit of 
photocoagulation appears to be a reduction in 
the duration of symptoms and serous detach- 
ment. Both visual acuity and hue discrimina- 
tion improved with or without treatment and 
no significant difference could be established. 
There was no significant difference between the 
incidence of recurrence in the treated and un- 
treated patients. Occasionally choroidal neo- 
vascularization occurred in the treated group 
but did not cause visual impairment. Treatment 
shortens the disease but does not benefit the 
final visual outcome. (8 references)—David 
Shoch 


Traumatic retinal vasculopathy. Archer, D. B. 
(Dept. Ophthalmol., The Queen's Univ. of Bel- 
fast, Eye & Ear Clinic, Royal Victoria Hosp., 
Belfast BT12 6BA, Northern Ireland). Trans. 
Ophthalmol. Soc. U.K. 105:361, 1986. 


Direct or concussional injury to the retinal 
vasculature usually results in a vitreous hemor- 
rhage and thus the retina cannot be carefully 
examined. The author advises serial ultrasound 
evaluations to detect retinal breaks as early as 
possible. Vitreous hemorrhages are particular- 
ly common in association with midfacial frac- 
tures and here manipulation of the orbital and 
periorbital structures may aggravate the retinal 
injury. Traumatic vasculopathy from distant 
injury (Purtscher’s retinopathy) is rare. It is 
usually unilateral and has a good prognosis for 
vision. When the retinal lesions have cleared 
previous injury may be difficult to detect. 
Therefore, a careful evaluation of visual func- 
tion and an electrophysiologic test are required 
when there is a history of previous severe chest 
or head injury. (13 figures, 57 references)— 
David Shoch 





NEWS ITEMS 





Send News Items double-spaced to 
News Editor 
American Journal of Ophthalmology 
Tribune Tower, Suite 1415 
435 N. Michigan Avenue 
Chicago, Illinois 60611 


For adequate publicity, notices of 
postgraduate courses, meetings, and 
lectures must be received at least six 
months before the date of occurrence. 


Instituto Barraquer: IX International Course 
of Ophthalmology 


The Ninth International Course of the In- 
stituto Barraquer will be held May 24-29, 1987, 
in Barcelona, Spain. For further information, 
write Instituto Barraquer, Laforja, 88, E-08021 
Barcelona, Spain. 


University of Toronto: Twenty-Ninth Annual 
Departmental Research Meeting and 
Seventh Clement McCulloch Lecture 


The University of Toronto will sponsor the 
Twenty-Ninth Annual Departmental Research 
Meeting and the Seventh Clement McCulloch 
Lecture, April 3, 1987, in Toronto, Canada. 
Dean Bok will be the lecturer. For further infor- 
mation, write Dr. G. E. Trope, Department of 
Ophthalmology, Toronto General Hospital, 
Eaton Bldg., 5-308, Toronto, Ontario M5G 2C4 
Canada. 


American Academy of Ophthalmology: 
Future Annual Meeting Dates 


The future annual meeting dates of the 
American Academy of Ophthalmology are as 
follows: Nov. 8-12, 1987, Dallas, Texas; Oct. 
8—12, 1988, Las Vegas, Nevada; Oct. 29-Nov. 2, 
1989, New Orleans, Louisiana; Oct. 28-Nov. 1, 
1990, Atlanta, Georgia; and Oct. 13-17, 1991, 
Anaheim, California. 


Christian Ophthalmology Society: Eleventh 
Annual Meeting 


The Christian Ophthalmology Society will 
hold the Eleventh Annual Meeting, June 11-14, 
1987, in Norfolk, Virginia. For further informa- 
tion, write William T. Humphrey, M.D., 905 
Redgate Ave., Norfolk, VA 23505. 
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Baylor College of Medicine: The Cullen 
Course—1987 


The Cullen Eye Institute, Department of 
Ophthalmology, Baylor College of Medicine 
will hold The Cullen Course—1987, Clinical 
Advances in Ophthalmology for the Practicing 
Ophthalmologist, March 20-22, 1987, in Hous- 
ton, Texas. For further information, write Vicki 
Forgac or Carol Soroka, Office of Continuing 
Education, Baylor College of Medicine, One 
Baylor Plaza, Houston, TX 77030. 


Lenox Hill Hospital: Uveitis Update—1987 


Lenox Hill Hospital will hold a seminar, Uve- 
itis Update—1987, April 2 and 3, 1987, in New 
York, New York. For further information, write 
Lori Dioszegy, Lenox Hill Hospital, 100 E. 77th 
St., New York, NY 10021. 


Manhattan Eye, Ear and Throat Hospital: 
Vitrectomy in Anterior and Posterior 
Segment Surgery 


The Manhattan Eye, Ear and Throat Hospital 
will hold a course, Vitrectomy in Anterior and 
Posterior Segment Surgery, May 9, 1987, in 
New York, New York. For further information, 
write David B. Karlin, M.D., Course Director, 
Manhattan Eye, Ear and Throat Hospital, 210 E. 
64th St., New York, NY 10021. 


Minnesota Academy of Ophthalmology: 
Eighteenth Annual William L. Benedict 
Lecture 


The Minnesota Academy of Ophthalmology 
presented the Eighteenth Annual William L. 
Benedict Lecture at its meeting Jan. 9, 1987, 
in Bloomington, Minnesota. Mr. James 
Klobuchar, a columnist for the Minneapolis 
Star and Tribune, was the guest speaker. Dr. 
Benedict was president of the Ophthalmic Pub- 
lishing Company at the time of his death in 
1969. 


New York Eye and Ear Infirmary: Sixtieth 
Annual Clinical Conference 


The Sixtieth Annual Clinical Conference of 
the New York Eye and Ear Infirmary, Surgical 
and Medical Decision Making 1987, will be held 
May 29, 1987, in New York, New York. For 
further information, write Jane Stark, Confer- 
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ence Coordinator, New York Eye and Ear Infir- 
mary, 310 E. 14th St., New York, NY 10003. 


Wills Eye Hospital: Thirty-Ninth Annual 
Conference 


The Wills Eye Hospital will hold the Thirty- 
Ninth Annual Conference, April 2-4, 1987, in 
Philadelphia, Pennsylvania. For further infor- 
mation, write Jeanne L. Kiska, Meeting Manag- 
er, 1621 Norristown Rd., Maple Glen, PA 19002. 


Scripps Memorial Hospital: Visions in 
Ophthalmology '87 


Scripps Memorial Hospital will sponsor a 
course, Visions in Ophthalmology ‘87, March 
20, 1987, in La Jolla, California. For further 
information, write Nomi Feldman, Conference 
Coordinator, 3770 Tansy St., San Diego, CA 
92121. 


Wills Eye Hospital: Tenth Annual Course, 
Oculo-Plastic Surgery for the Practicing 
Ophthalmologist 


The Wills Eye Hospital will hold the Tenth 
Annual Course, Oculo-Plastic Surgery for the 
Practicing Ophthalmologist, March 20-22, 
1987, in Killington, Vermont. The tuition fee is 
$200 for practicing physicians and $100 for 
residents and fellows. For further information, 
write Lucia M. Manes, Conference Coordina- 
tor, Wills Eye Hospital, Department of Contin- 
uing Medical Education, Ninth and Walnut 
Sts., Philadelphia, PA 19107. 


American Society of Ophthalmic Plastic and 
Reconstructive Surgery: Membership 
Directory 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery maintains a list of 
members and current fellows who are seeking 
positions in this subspecialty. The list can be 


provided upon request. Inquiries will be han- 
dled confidentially and can be forwarded to 
Gerald J. Harris, M.D., Eye Institute, 8700 W. 
Wisconsin Ave., Milwaukee, WI 53226. 


Personals 


Myles M. Behrens 


Myles M. Behrens received the Heed Award 
during the 1986 American Academy of Oph- 
thalmology meeting in New Orleans, Louisi- 
ana. The award was presented by Frank W. 
Newell, Chairman of the Board of Directors of 
the Heed Ophthalmic Foundation. Dr. Behrens 
is Associate Professor of Clinical Ophthalmolo- 
gy at Columbia University and Director of 
Neuro-Ophthalmology at Columbia Presbyteri- 
an Medical Center. 

The Society of Heed Fellows annually selects 
one of the Heed alumni for this award. Form- 
er recipients of the Heed Award included 
William T. Hoyt, Matthew Davis, Harvey A. 
Lincoff, Goodwin M. Breinin, William Spencer, 
Philip Knapp, Milton Flocks, William S. Tas- 
man, Froncie A. Gutman, Marvin H. Quickert, 
Eugene Helveston, Stuart I. Brown, Paul R. 
Lichter, J. Terry Ernest, George O. Waring, 
Ronald G. Michels, H. Dwight Cavanagh, Jay 
H. Krachmer, David L. Guyton, Norman E. 
Byer, and Robert R. Waller. 


Virginia S. Boyce 


Virginia S. Boyce was presented with the 
Statemanship Award on Nov. 8, 1986, at the 
annual dinner of the Joint Commission on Al- 
lied Health Personnel in Ophthalmology 
scheduled in conjunction with the annual 
meeting of the American Academy of Ophthal- 
mology. Mrs. Boyce has been serving as public 
advisor on the Commission and she was hon- 
ored for her leadership. 


Correction 
In the article, “Ocular neuromyotonia after radiation therapy” by Simmons Lessell, Irma 
M. Lessell, and Joseph F. Rizzo III (Am. J. Ophthalmol. 102:766, December 1986), the 
Table is missing. Pages 253 and 254 in this issue replace pages 769 and 770 from the 


December 1986 issue. 


TABLE 


CASES OF RADIATION-ASSOCIATED OCULAR NEUROMYOTONIA 
eee 


RADIATION 


PRIOR DOSE 
SEX AGE LESION 


M* 61 Pituitary adenoma Right sixth, 


24 yrs earlier 3,700 1 yr 


F* 69 Pituitary adenoma Left sixth, 4,500 7 yrs 
7 yrs earlier 
M* 52 Pituitary adenoma None 5,040 3yrs 


M* 46 Pituitary adenoma 


fourth, 4600 3yrs 
3 yrs earlier 
F' 27 Craniopharyngioma None 5,005 2yrs 
Ft 20 Craniopharyngioma None 5,400 10 mos 
Ft 59 Chondrosarcoma, Left sixth 7,020 2mos 
base of brain 
F' 15 Rhabdomyosarcoma, Left sixth, 4,000 4yrs 


base of brain 4 yrs earlier 


OPHTHALMOPLEGIA (RADS) INTERVAL REGENERATION 


3,500 4yrs Eyelid retraction Yes Yes 


Eyelid retraction Yes Yes 


Left third and 2,000 17 yrs 


SIGNS OF CAVERNOUS 
ABBERANT SINUS NEUROMYOTONIC 
INVASION PROVOCABLE MOVEMENT 


Spasm of muscles 
innervated by right 
oculomotor nerve 

Spasm of muscles 
innervated by right 
oculomotor nerve, 
except pupil 


on downgaze 


on downgaze 


Eyelid retraction Yes No Spasm of muscles 
on downgaze innervated by right 
oculomotor nerve, 
except pupil 
None Yes Yes Unable to adduct 
left eye 
None No No Elevation of right 
eye in adduction 
None No No Adduction of left eye 
None Yes No Adduction of left eye 
None Yes No Adduction of right eye 


— U eee 


*Source: Shults and associates.? 
"Source: Present series. 


to the cavernous sinus. There was radiographic 
evidence of cavernous sinus invasion in six of 
the eight cases, and in five of the six ophthal- 
moplegias were diagnosed before the onset of 
neuromyotonia. Nevertheless, the neuromyot- 
onia did not likely result from these neoplastic 
neuropathies since the ophthalmoplegias had 
recovered in all but one of the cases years 
before, and in no instance did the previously 
paretic muscle participate in the neuromyot- 
onic movement. 

The radiation therapy probably produced the 
cranial nerve lesions from which the neuro- 
myotonia originated. Peripheral nerves are by 
no means immune to the harmful effects of 
ionizing radiation. The neuropathology of 
radiation-induced peripheral neuropathies has 
been investigated in animal experiments. Radi- 
ation in doses near those employed clinically 
has produced delayed lesions of spinal nerves 
in adult rats. In one study 25% of the patients 
developed sciatic nerve lesions three to 11 
months after receiving 3,000 rads.° Another 
investigator found degeneration in the cauda 


equina in all rats who had received 3,500 rads.? 
Doses as low as 1,000 rads have impaired nerve 
conduction in the cat saphenous nerve.” 

Clinical studies have established that thera- 
peutic doses of external irradiation may cause a 
plexopathy months or years after completion of 
treatment. Stoll and Andrews" reviewed the 
findings in 117 women who had received 5,775 
or 6,300 rads to the region of the axilla follow- 
ing radical mastectomy for carcinoma. Symp- 
toms or signs of neuropathy developed in 24 of 
33 (73%) of the higher dose group and in 13 of 
84 (15%) of the patients who received the lower 
dose. Neuropathologic examination in two 
cases showed fibrosis around the nerves of the 
brachial plexus. Demyelinization was also evi- 
dent. Thomas, Cascino, and Earle” analyzed 
the findings in 20 patients with radiation lum- 
bosacral radiculoplexopathy. The interval be- 
tween completion of treatment and onset of 
neuropathy ranged from one to 30 years with 
an average of five years. Motor symptoms and 
signs were the predominant forms of expres- 
sion of the disease. 
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Of particular interest with regard to the oc- 
currence of ocular neuromyotonia in radiated 
patients is that 12 of the 20 patients had myo- 
kmyia on electromyography of muscles inner- 
vated by the lumbosacral plexus. The myo- 
kymic discharges were often encountered in 
muscles that were only slightly weak. Myoky- 
mia was absent in 30 patients with tumor plexo- 
pathy who were used for comparison. Radia- 
tion neuropathies seem especially prone to 
cause myokymia. In one series of cases of myo- 
kymia found incidentally on electromyogra- 
phy, 27 of 38 patients had been radiated.° 

The myokymic discharges in radiation plexo- 
pathy presumably originate from lesions in the 
peripheral nerve. Although the electromyo- 
graphic features are different in myokymia and 
neuromyotonia, they both may originate from 
the peripheral portion of lower motor neurons 
as a result of local membrane hyperirritability. 
Membrane stabilizing drugs, such as carbamaz- 
epine, are sometimes effective in treating both 
disorders. 

There are some striking similarities between 
the cases of radiation plexopathy and the cases 
of postradiation ocular neuromyotonia. This 
reinforces our impression that radiation is re- 
sponsible for the eye movement disturbance. 
Ophthalmoplegia can occur with tissue doses 
far in excess of those now in use’* but the 
ocular motor nerves are relatively resistant to 
the harmful effects of radiation in the correct 
doses currently used therapeutically. However, 
in some cases the radiation might cause de- 
layed fibrosis and demyelination in the ocular 
motor nerves. In such cases the lesions, al- 
though insufficient to paralyze eye muscles, are 
still sufficient to predispose to spontaneous 
discharges. 
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BASIC SCIENCE COURSE IN OPHTHALMOLOGY 
AT STANFORD 
July 1 through September 4, 1987 


Held in conjunction with the Northern California Universities: 


University of California, Davis 

Pacific Presbyterian Medical Center 
University of California, San Francisco 
Stanford University 


Sections include Anatomy, Microbiology and External Disease, Pathology, Physiology and Biochemistry, 


Embryology and Genetics, Motility, Glaucoma, Pharmacology, Neuro-ophthalmology, Fluorescein Angiogra- 
phy, Optics and Theory of Refraction, and other important shorter subjects. 


Instructors include Doctors C. Beard, B. Crawford, C. Dawson, S. Day, R. Dryden, P. Egbert, A. Flach, 
D. Guyton, M. Hall, J. Hetherington, Jr., A. Jampolsky, J. Keltner, M. Mannis, M. Marmor, H. Schatz, 
W. Scott, W. Spencer, and many others on the faculty of 70. 


Tuition is $1300. For further information and application forms, please write to: 


J. W. Bettman, M.D. 
Division of Ophthalmology, A-157 
Stanford Medical Center 
Stanford, California 94305 
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1- Biodegradation of Plastic Material 8- IOL Implantation in Children 
2- Explantation of IOL 9- Refractive Surgery 
3- Histopathalogical Findings and Clinical History in IOL 10 - Film Festival Presentation and Award 
Explantation 11 - Viscoelastic Substances 
4- Prevention of Cataract: Biochemical and Pharmacological 12 - ECCE Technique 
Research 13 - Prevention of Secondary Cataracts (Capsular Handling) 
5- Manufacturing and Design of IOL 14 - Yag Laser 
6- New Generations of IOL 15 - Free Papers 
7- IOL Implantation in 1986 — Statistics Deadline for submission of abstracts - June 15, 1987 
HONORARY CONGRESS PRESIDENT MEMBERS OF THE BOARD 
C.D. Binkhorst, Netherlands J. Pearce, UK 
J.L. Menezo. Spain 
AIC OFFICERS K.W. Jacobi. FRG 
C.D. Binkhorst, President M. Blumenthal, Israel 
E. Mawas. Secretary General 
B. Schimmelpfenning. Treasurer E. Rosen, UK 


Chief Editor. Implant Journal 
ISRAELI OFFICERS 





M. Blumenthal, President EIIC PROGRAM COMMITTEE 

U. Ticho. Secretary K.W. Jacobi. FRG 

N. Rosen, Treasurer J.L. Menezo, Spain 

D. Lapidot, Program Secretary E. Rosen, UK 

For further information please apply to ex 
M. BLUMENTHAL, M.D.. CONGRESS DIRECTOR —4 
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LASER OR 
a SPECIAL PROCEDURES 
PATIENT CHAIR 


A chair for all reasons .. . delivers high quality patient 
positioning accurately and inexpensively. The model 
OM-130LS chair can be ordered with a variety of options. 
Matching tech stool and visitor chairs are available. Call 
our toll-free numbers or write for spec sheet. 












j a. REEERE 


226 W. Penn Street, Norristown, PA 19401 
(215) 277-5220 or call toll-free: 1-800-523-0265. 


Suite No. 103, 5132 Bolsa Avenue, Huntington Beach, CA 92469 
(714) 893-4717 or call toll-free: 1-800-551-1060 (CA residents only) 





FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 


BERENS 
SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
DIOPTERS. 


R. 0. GULDEN & CO., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
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THE 1987 DUKE 


ADVANCED VITREOUS SURGERY COURSE V 
April 9-11, 1987 
DUKE UNIVERSITY DURHAM, NORTH CAROLINA 


This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 
discussion periods provided. 


GUEST FACULTY 
Gary Abrams, M.D. — Milwaukee, Wisconsin 
George Blankenship, M.D. — Miami, Florida 
Peter Campochiaro, M.D. — Charlottesville, Virginia 
Steve Charles, M.D. — Memphis, Tennessee 
David McLeod, M.D. — London, England 
Ronald Michels, M.D. — Baltimore, Maryland 
Yasuo Tano, M.D. — Osaka, Japan 
Relya Zivojnovic, M.D. — Rotterdam, Holland 


DUKE FACULTY 
Robert Machemer, M.D. Eugene DeJuan, M.D. 
Brooks W. McCuen, II, M.D. Einar Stefansson, M.D. 


For registration and further information contact: 


CAROL VILAS, Duke Eye Center 
Box 3802, Durham, NC 27710 


(919) 684-6743 
Limited Registration Registration Fee $450 
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11th Annual Ophthalmology 


CURRENT CONCEPTS SEMINAR '87 
April 2-4, 1987 ¢ Concourse Hotel * Madison, Wisconsin 


Featuring on April 3: 
A Day of Retina, Dedicated to Matthew D. Davis, M.D. 
Professor and Past Chairman, Department of Ophthalmology, University of Wisconsin 
Presented by: Department of Ophthalmology and Continuing Medical Education 
School of Medicine, University of Wisconsin 
Course Director: George H. Bresnick, M.D.,Professor of Ophthalmology, University of Wisconsin 
Speakers include faculty from University of Wisconsin School of Medicine, 
Department of Ophthalmology, and... 
Guest Lecturers: 
Thomas M. Aaberg, M.D., Medical College of Wisconsin 
Lloyd M. Aiello, M.D., Harvard Medical School, Joslin Diabetes Clinic 
Richard F. Brubaker, M.D., Mayo Medical School 
Frederick L. Ferris III, M.D., National Eye Institute, National Institute of Health 
Scott MacRae, M.D., University of Oregon 
Malcolm L. Mazow, M.D., University of Texas, Medical School of Houston 
Arnall Patz, M.D., Wilmer Institute, Johns Hopkins School of Medicine 
Jay Prensky, M.D., Hershey Medical Center 
Robert C. Watzke, M.D., University of Oregon 


18 hours AMA Category I credit 
For Further Information, contact: 
Sarah Aslakson, University of Wisconsin CME 
Room 465, 610 Walnut Street, Madison, WI 53705 (608) 263-2856 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


b Eye Care Products 


Schering-Plough Corporation 
2000 Galloping Hill Rd. 
Kenilworth, NJ 07033 

Tel: (201) 558-4926 





" 
*. 


The longest-lasti 
your eyes can get. 

se e .3 umes longer than Visine. 
Aaz. 3 aaaea OO Se 





Schering Corporation has announced a special in- 
troductory promotion for OcuClear, its new sterile 
eyedrops. The promotion runs from Jan. 5 through 
Feb. 27, 1987. Schering is offering a 16 73% introduc- 
tory discount on OcuClear displays and open stock 
(15-ml and 30-ml economy sizes). Extra display al- 
lowances and up to 10% in Co-op advertising are also 
available. OcuClear Eye Drops soothe and cool the 
irritated eye on contact. It relieves redness and is 
longer lasting than any other eyedrop. 





> Surgical Instruments 


Visitec Company 

2043 Whitfield Park Dr. 

Sarasota, FL 34243 

Tel: (800) 237-2174 (National) 
(813) 758-1428 (Florida) 





Visitec has recently introduced two new handheld 
cystotomes for use when irrigation is provided by a 
chamber maintainer or when a viscous material is 
used. The first is the 5072 Formed Double Cutting 
Sharp Cystotome for push-pull cutting capsulotomy. 
The second is the 5081 Formed Cystotome (Lewicky), 
which is sharp on both sides of the tip for tearing 
from side to side. Both of these cystotomes are 
sharpened for a clean cut capsulotomy and are 
provided sterile and ready to use. 


b Intraocular Lenses 


lolab Corporation 

Covina, California 91724 

Tel: (800) 423-1871 (National) 
(800) 352-1891 (California) 





On June 27, 1986, IOLAB Corporation was granted 
an Investigational Device Exemption to begin clinical 
trials of a posterior chamber intraocular lens, the 
L120, designed for implantation through a small 
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OWDER BELONGS HERE... 
NOT ON SURGICAL GLOVES 


Powder on a baby’s bottom 
may be fine. But talc or starch 
on surgical gloves can lead to 
postoperative complications due 
to wound granulomas. 

Now an exclusive manufactur- 
ing process for Surgeon-Plus+™ 
Powderless gloves does away with 
talc or starch. 


Get The Surgeon-Plus+™ 
Four-Way Advantage Today — 


Eliminate the risk of 
postoperative complications 
from powders and starches! 
Avoid skin irritation result- 
ing from hyper-sensitivity 
reactions to glove powders? 
Maximize tactile sensitivity 
with the Surgeon-Plus+™ 
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| Bene, C., Kranias, G., “Possible Intraocular Lens 
Contamination by Surgical Glove Powder: 
Ophthalmic Surgery Vol. 17, (1986), 290-291. 
Van Der Meeren, H., Van Erp, P, “Life-Threatening 


Contact Urticaria from Glove Powder’ Contact 
Dermatitis Vol. 14, (1986), 190-191. 


pure latex construction and 
exclusive no-slip grip. 

Save time and costs by elim- 
inating preoperative “glove 
scrubs.” 


Exclusive CooperVision 
Support 
Whenever you purchase 


CooperVision medical supplies, 
you receive the CooperVision 








Microphotos Show The Difference 


A Seen at 1000X, new Surgeon-Plus+™ 
Powderless gloves are completely free of 
residual powders and particulates. 


4 Magnified 1000X, a major manufacturer's 
glove reveals potentially hazardous talc, 
starches, and particulates. 
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exclusive network of service and 
technical support. 


Available In Custom Paks 


Like all Surgeon-Plus+™ 
products, Powderless gloves can 
be included in CooperVision 
Custom Paks. Custom Paks 
include all your surgical needs 
in one complete kit tailored just 
for you. Check the box on the 
coupon for more information on 
Custom Paks. 


Free Trial Offer 


Let Surgeon-Plus+™ 
demonstrate the superiority of 


EE TRIAL 


Send a pair in size 


Surgeon-Plus+™ Powderless gloves 








Powderless Gloves with a no-risk, 
free trial offer. Just fill in the 
coupon and mail today for your 
free sample. 


For immediate service, call: 
(800) 321-8994 inside CA 
(800) 854-0155 outside CA 
Telex: 685586 CSS IRIN 


Goper Vision = 


SURGICAL 
Systems Division, Medical Supplies 
7701 Cowan Avenue, Irvine, CA 92714 
® Registered Trademark of CooperVision. Inc 
™ Trademark of CooperVision. Inc 
©1986 CooperVision., Inc 


C] Let me experience the Powderless gloves difference. 


C) Send my free pair of Surgeon-Plus+™ Powderless gloves 
and send an initial order (50 pair/case) Size | 
C Please send more information on CooperVision Custom Paks. 
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incision. The one-piece silicone lens is designed with 
closed fenestrated haptics to facilitate fixation via 
tissue fibrosis over the haptics similar to convention- 
al IOLs with Prolene or PMMA haptics. Additionally, 
this new silicone lens is also the first with a vaulted 
haptic. As with conventional vaulted IOLs, the LI20 
is designed to minimize iris contact. 








Coburn Optical Industries 

P.O. Box 2498 

Clearwater, FL 33517 

Tel: (800) 237-5906 (National) 
(800) 282-1208 (Florida) 
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Coburn Professional Products Division has an- 
nounced that the Model 120 intraocular lens de- 
signed by Frederick T. Feaster, M.D., has received 
premarket approval for implantation in the posterior 
chamber. The Model 120 is a one-piece PMMA de- 
sign. Haptic flexibility is made possible by a process 
that results in cross-sectional thinness permitting 
flexibility without displacement in the anterior/ 
posterior direction. The haptics are step-vaulted, 
allowing a flat plane of fixation in the sulcus or 
capsular bag. This, plus an outer haptic surface with 
a large area of contact within the capsular bag or 
sulcus, provides improved stability. 
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> Surgical Equipment 


Visitec Company 

2043 Whitfield Park Dr. 

Sarasota, FL 34243 

Tel: (800) 237-2174 (National) 
(813) 758-1428 (Florida) 





The Visitec Ophthalmic Aspiration Unit Model 100 
was developed to provide a more economical and 
simplified approach to planned extracapsular cata- 
ract extraction. The Model 100 is portable, compact, 
and lightweight (less than 10 pounds). It is designed 
to fit on an operating room mayo stand and easily 
stored when not in use. Aspiration is by a peristaltic 
pump controlled by a foot pedal with venting con- 
trolled by the surgeon’s finger on the handpiece. 
Separate irrigation by special design ophthalmic 
fluid distribution set has a roller clamp to the adjust 
flow rate from zero to 75 ml per minute. 

The 1035 Visikit I/A Pack must be used with the 
Model 100 and contains everything needed for one 
procedure, including the handpiece. The packs are 
preassembled with irrigation and aspiration lines 
connected to the I/A handpiece. The inner aspiration 
cannula is 25 gauge with a 0.3-mm side port. This is 
the smallest aspiration tip available for any automat- 
ed aspiration and allows the surgeon better visibility 
of the surgical field. Irrigation is provided by the 
17-guage outer cannula with two irrigating ports. 
The outer cannula is tapered around the inner can- 
nula to allow safer, easier insertion into the eye. 
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COMPUTERIZED 
BIOMETRY AND/OR PACHYMETRY 





biophysic medical inc. 


When Only Quality Comes First 


BIOPHYSIC MEDICAL 2440 ESTAND WAY PLEASANT HILL, CA 94523-3912 800-437-7400 IN CALIFORNIA 415-680-2890 TELEX 858240 BIOPHYSIC 
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> Surgical Supplies 


Diversatronics 

620 Parkway 

Broomall, PA 19008 

Tel: (800) 345-1244 (National) 
(215) 356-3995 (Pennsylvania) 
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Diversatronics has developed SteriLabels, a prod- 
uct designed to guard against dispensing incorrect 
medicines in the operating room. SteriLabels are 
die-cut for easy handling with rubber gloves and are 
color-coded for quick and positive identification of 
all appropriate medications used in ophthalmic sur- 
gery. Three labels in each sterile package are left 
blank for custom coding. SteriLabels won't fall off 
because of their high-tack adhesive. Sized so that 
they can fit on syringes as small as one cc, they are 
applied to the barrel of each syringe immediately 
after medication is dispensed. 

SteriLabels are packaged in sterile packs, 25 to a 
box, at $19.50 per box. 


> Tonometers 


Bio-Rad Laboratories 

237 Putnam Ave. 

Cambridge, MA 02139 

Tel: (800) 225-1248 (National) 
(617) 868-4330 (Massachusetts) 


The Ophthalmic Division of Bio-Rad Laboratories 
has introduced the Modular One Tonometer. The 
Modular One provides microprocessor performance 
with tonometry, tonography, and stroke screening 
capabilities. Features include simultaneous display 
of both patient eyes for comparison, bright 20 charac- 





ter LCD display, and Goldmann applanation accura- 
cy. The Modular One is available with chart recorder, 
software, and thermal printer options. Tonography 
print-outs are presented automatically in both graph 
and table format so that no calculations are neces- 
sary. Price: $4,250. 


b Lasers 


Cooper Vision, Inc. 

3420 Central Expressway 
Santa Clara, CA 95051 
Tel: (408) 720-1100 





The Laser Division of CooperVision, Inc., has 
introduced its new Dye Laser, the Model 1000 AKD 
(Argon/Krypton/Dye Laser). The 1000 AKD is the 
first dye laser equipped with an argon, a dye, anda 
krypton laser in a single system. This configuration 
allows the delivery of optimal power across the full 
spectrum of laser photocoagulation wavelengths: 3 
W of argon blue-green, 1.5 W of argon green, 1.0 W 
at the dye tuning peak, and a full 0.75 W of krypton 
red. The unit is fully modular. Key features include 
continuously variable power adjustment; continu- 
ously variable illumination intensity control; and 
continuously selectable wavelengths within the dye 
tuning curve. Up to four frequently used wave- 
lengths can be stored in the system’s memory for fast 
recall. 
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Introdu ° Because you asked for it! the solutions for daily use and 
You wanted a safe, gentle hyper- ointment for longer-lasting nighttime 
Bausch & Lomb tonic for patients for whom a 5% treatment. 
a solution is too vigorous. New Bausch & Lomb MURO 128 
MURO 128 We answered with a sensible 2% Solution is available in 15 ml. size; 
G alternative: Bausch & Lomb MURO 5% solution in 15 and 30 ml. sizes; 5% 
2% Solution. 128 2% Solution.  —n a NEN available in 
(Sodium Chloride 2%) Bausch & Lomb eatin aire PAPAS IAS p; tubes. 
MURO 128 2% Solution Ca Bausch &Lomb 
The newest is preserved with para- Product Agent" preservative MURO 128 2% Solu- 
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patients with a sensitivity 2405m) Polymers __ ss pharmaceutical prod- 
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128 2% Solution also contains you can prescribe with confidence. 
Hydroxypropyl Methylcellulose New packaging for the complete product line available January, 1987 
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Prescribe the complete line OPARO Parente ac = a ee 
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Alico STRABISMOMETER 


The PROVEN and ACCEPTED METHOD 
of DIAGNOSING ANOMALIES 
of EXTRINSIC OCULAR MUSCLES 


Diagnostic evaluations are 
made on a special tangent 
screen calibrated in prism 
diopters 


e Quick and accurate measurement of subjective angle of squint. 
e EFFECTIVE WITH CHILDREN AS YOUNG AS 3 YEARS OF 


AGE. 
e Reveals partial paralysis of ocular muscles, high phorias and cyclo 
deviations. 


NOW IN USE IN LEADING HOSPITALS AND TEACHING 
INSTITUTIONS THROUGHOUT THE WORLD 

Complete kit consists of: 2 hand projectors — transformer — red and green 
spectacles and instruction manual — compensated tangent screen with pad 
of recording charts. 

Complete refund guaranteed if not satisfied 7 days after receipt. 

Free demonstration without obligation in Chicago area. $32 5 00 


ALLIED OPHTHALMIC EQUIPMENT CORP. 


P.O. BOX 71 © Morton Grove. Ill. 60053 








From Bausch & Lomb 
MURO 128° Solution 


Sodium Chloride 2% 

Hypertonic Ophthalmic Solution 

ingredients: Sodium Chloride 2%, Hydroxypropy! Methyicellulose, Boric Acid, Sodium Borate, Propylene 
Glycol, Purified Water. 

Preservatives: Methylparaben 0.023%, Propylparaben 0.01% 

Indications: For the temporary relief of corneal edema 

Warnings: Do not use this product except under the advice and supervision of a physician. If you experience eye 
pain, changes in vision, continued redness, foreign body sensation or irritation of the eye, or if the condition 
worsens or persists, consult your physician at once. To avoid contamination of the product. do not touch the tip 
of the container to any surface. Replace cap after using. This product may cause temporary burning and 
irritation on being instilled into the eye. If the solution changes color or becomes cloudy, do not use 

Directions: Instill one or two drops in the affected eye(s) every three or four hours, or as directed by a physician 
How Supplied: Muro 128 is supplied in 15 mi plastic controlled dropper tip botties 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if the B & L safety seal is broken. 
NDC# 0303-9906-15 


MURO 128° Solution 

Sodium Chloride 5% 

Hypertonic Ophthalmic Solution 

Directions: Instill 1 or 2 drops in the affected eye(s) every 3 or 4 hours, or as directed by a physician 
Ingredients: Sodium chloride 5%, Boric Acid, Hydroxypropy! methylcellulose, Propylene glycol, Purified water. 
Sodium borate 

Preservatives: Methylparaben 0.023%. Propylparaben 0.01% 

Indications: For the temporary relief of corneal edema 

Warning: Do not use this product except under the advice and supervision of a physician 

if you experience eye pain, changes in vision, continued redness or irritation of the eye. or if the condition 
worsens or persists, consult a physician at once 

To avoid contamination of the product, do not touch the tip of the container to any surface 

Replace cap after using. This product may cause temporary burning and irritation on being instilled into the eye 
If solution changes color or becomes cloudy, do not use 

How Supplied: 15 & 30 mi plastic controlled dropper tip 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Do not use if Muro seal on bottle is broken. 
NDC# 0303-9928-15 


MURO 128° Ointment 

Sodium Chloride 5% 

Warning: Do not use this product except under the advice and supervision of a physician 

If you experience eye pain, changes in vision, continued redness or irritation of the eye, or if the condition 
worsens or persists consult a physician 

To avoid contamination of this product, do not touch the tip of the container to any surface. Replace cap after using 
This product may cause temporary burning and irritation on being instilled into the eye 

indications: For the temporary relief of corneal edema 

Directions: Apply one or more times a Gay or as directed by a physician 

Ingredients: Sodium chloride 5%, Anhydrous lanolin, Mineral oil, Punfied water, White petrolatum 

How Supplied: 3.5 g tube 

KEEP TIGHTLY CLOSED. STORE AT ROOM TEMPERATURE. Betore initial use, if bottom ridge of cap is 
exposed, do not use. Note: tubes are filled by weight (3.5 grams) not volume. 

NDC# 0303-9905-38 
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PHARMACEUTICALS 


Rochester, N.Y. 14692 
MURO is a trademark of MURO Pharmaceutical, Inc. 
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Department of Ophthalmology 
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The practical information you need on 


CONTACT 





A Guide to Selection, Fitting, and Management of Complications 
Edited by Susan M. Stenson, M.D., EA.C.S. 


early 20 million individuals now wear contact 

lenses. The widespread use of contact lenses and 
the changing profile of the lens wearer is forcing most 
ophthalmic specialists into some form of lens practice. 
It is clear that today you must be familiar with contact 
lens use and associated problems. 

This practical guide explains the clinical aspects of 
contact lenses and describes complications for proper 
diagnosis and treatment. Heavily illustrated with clin- 
ical photographs, some in full color, the text provides 
you with sufficient background to help your lens-wear- 
ing patients to see well and to maintain healthy eyes. 


Publ. January 1987, 304 pages, hardcover, A1285-4, $55.00 
(approx. ) 


Contents 


Foreword, Mathea R. Allensmith, M.D. 
Prefitting Evaluation of Contact Lens Patients, Michael A. Lemp, 
M.D., Joseph B. Gold, M.D. and Diann E. Pinner, C.O. T. 


Patient and Lens Selections, Susan M. Stenson, M.D., EA.C.S. 
and Maurice G. Poster, O.D. 


Fitting Rigid Lenses: PMMA and Gas Permeable, Ronald H. 
Akashi, M.D. 


Soft Contact Lenses: Fitting and Management, Ellis Gruber, M.D. 
Contact Lenses: Specialized Fitting Techniques, Montague 
Ruben, M.D. 

Therapeutic Soft Contact Lenses, Bartly J. Mondino, M.D., 
Barry Weissman, M.D., and Russell Manthey, M.D. 

Lid, Conjunctival, and Corneal Complications of Contact 


Lenses, Susan M. Stenson, M.D., EA.C.S. 


Refractive Corneal Surgery and Contact Lenses, Casimir A. 


Swinger, M.D. 





OPHTHALMOLOGY 
ANNUAL 1987 


Series Editor: Robert D. Reinecke, M.D. 


The latest volume of the acclaimed annual series written 
for the practicing ophthalmologist contains eleven origi- 
nal articles on clinically-relevant developments in tech- 
nology, techniques, and treatment regimens. Topics 
include: Optic Neuritis, Glare Disability, Diabetic Macu- 
lar Edema, Cosmetic Eye Surgery, Penetrating Ocular 
Trauma, Surgical Management of Traumatic Hyphema, 
and Penetrating Karatoplasty and Cataract Surgery in 


Children. 


Publ. November 1986, 224 pages, illus., hardcover, 
A7432-6, $65.00 


AUTOMATED 
VISUAL FIELD 
TESTING 


Techniques of Examination and Interpretation 
by David E. Silverstone, M.D. and Joy Hirsch, Ph.D. 


New technologies in visual field testing are allowing for 
more detailed data and more sophisticated analysis than 
ever before. This new book will help you use this infor- 
mation for early detection and improved treatment of your 
patients’ visual field defects. Includes information on 
hardware design, the visual field in glaucoma and in neu- 
rologic disease. 


Publ. May 1986, 320 pages, illus., hardcover, A0500-7, 
$49.95 





To order, write or call toll-free 1-800-223-1360 





APPLETON & LANGE, 25 Van Zant St., E. Norwalk, CT 06855 


Combining the houses of Appleton-Century-Crofts and Lange Medical Publications AJ0 


INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JouRNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 


60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JouRNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 


have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JOURNALdoes not use the term et al. The follow- 
ing style is used by THE JouRNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 % inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 


surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 (Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,... ). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 


Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), * 
(dagger), š (double dagger), Š (section mark), | 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 


and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 


ka. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 
CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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Monthly Magazine 


(One year's subscription, 12 issues) 


$32 for individuals, libraries and 
institutions ($46 for foreign) 







$16 for residents, fellows and 
students ($30 for foreign) 
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OCULAR /Réesoures 
Full Deck 


Ocular Resources 


REVIEW 


Our monthly magazine features a handy 
check-out form for easy materials access. 
Our new disk series, "O.R.R.," allows 
storage and retrieval in your specialized 
area of interest on a monthly basis. 





The choice is yours. Either way, you'll have 
all the ophthalmological information you 
need, right at your fingertips! With Ocular 
Resources Review, you can start building 
your own personal reference library. 


Send Check or money 
order to: 


Ocular Resources Review 


P.O. Box 405 
Des Plaines, Ill. 60016-0405 


Or call (312) 823-1204 








Special Offer 
Receive both the magazine and 
monthly computer disks for one 
year for $60 ($30 for residents). 










Include extra for foreign. 







February, 1987 


Eye-Tech 


R 
Feb. 1987 
Ons >o 
Mar. 1987 Apr. 1987 


"0.R.R." Disk Program 


(One year's subscription, 12 disks) 


one | 
Jan. 1987 





$36 for individuals, libraries and 
institutions ($50 for foreign) 


$18 for residents, fellows and 
students ($34 for foreign) 


Conjunctivodacryocystorhinostomy © 


Storage Tray 

This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 


Measuring 
Scale 

This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 


Tear Duct Tubes 

Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 


*L T. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 


59, No. 5, May, 1965. 


J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 


Date, Aesculapius Publishing Company, 1970 


L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 


Aesculapius Publishing Company, 1976. 


Additional Information Available From: 


Weiss Ainte Glas Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAN 


D, OREGON 97229 » (503) 643-5674 
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THE AMERICAN SOCIETY OF CATARACT AND REFRACTIVE 
SURGERY (ASCRS) 


THE AMERICAN SOCIETY OF OPHTHALMIC 
ADMINISTRATORS (ASOA) 


(A Division of ASCRS) 


PRESENTS 


THE SYMPOSIUM ON CATARACT, IOL AND 


REFRACTIVE SURGERY 
April 6, 7, 8, 9 and 10, 1987 
Marriotts Orlando World Center 
in the Magical Kingdom of 
Orlando, Florida 


Doctors update skills through: 

— Over 12 Symposia and 100 paper presentations 

— Hands-on Wet Labs for Radial Keratotomy, Epikeratophakia and Phaco/Small Incision Lenses 
— Over 40 courses with individualized instruction 

— 4th Annual Film Festival and Awards 

— Exhibits displaying the latest in ophthalmic technology, services and supplies 


Nurses and Technicians Program 
— Presentations and courses in subjects such as postoperative visual acuity, automated 
perimetry, practical refraction, refractive surgery and updates on laser technology. 


ASOA Program 

— Key speakers from the Health Care Financing Administration and the Department of Labor 

— Round table discussions by and for administrators on HMOs, PPOs and reimbursement 
tips. 


PLUS. « . 


Family Oriented Activities and Services 

— Child Care Services with programs designed for ages 3-15 

— Sporting Events (golf, tennis, mini marathons) 

— Disney World Epcot Center, Magical Kingdom and much more within minutes of the hotel. 


Five meeting days with afternoons open for recreational activities. 


Program Chairpersons 
Manus C. Kraff, M.D. — M.D’s and ASOAs Program 
Mary Jo Field, R.N. — Nurse's and Technicians Program 


Sponsored by ASCRS and ASOA 
3700 Pender Drive, Suite 108, Fairfax, VA 22030 
ASCRS (703) 591-2220 / ASOA (703) 591-2222 


REGISTRATION INFORMATION MAILED IN NOVEMBER. . . 
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UVEITIS UPDATE—1987 


LENOX HILL HOSPITAL 
Department of Ophthalmology 


New York City, New York 
April 2nd & 3rd, 1987 


Since our last Uveitis Update in 1983, a geometric expansion of information has occurred. New understanding in the 
pathogenesis, improved diagnostics, but especially innovative approaches to the medical and surgical management of 
uveitis have moved center stage. Clinical applications of these recent advances will be presented by an outstanding panel. 
A partial list of the topics to be covered: 


Role of S-Antigen in Uveitis 
Cyclosporine Update 

IOL's and Post-Operative Inflammation 
Indications for IOL’s in Uveitis 
Immunology in Uveitis 

Bromocriptine 

Lensectomy/Vitrectomy 

Uveal Syndromes 

Treatment Modalities 


Robert S. Coles, M.D. Robert A. Nozik, M.D. 
William J. Dinning, M.D. Robert B. Nussenblatt, M.D. 
Alan H. Friedman, M.D. Alan Palestine, M.D. 

Henry J. Kaplan, M.D. Ronald E. Smith, M.D. 
Maurice H. Luntz, M.D. Jeffrey L. Willig, M.D. 
TUITION: $350.00 Residents: $100.00 


CME CREDITS: 16 Category | Contact: Lori Dioszeghy 
(212) 439-2385 


Sixth 


International 


Orthoptic 
Congress 


The 1987 Congress will mark the 20th Anniversary of 
H arro § ate the International Orthoptic Association. 1500 delegates 
from the UK, USA and overseas are expected to attend. 


Great Britain 
The Congress will include the following topics: 
2 9 _ 3 0 Ju ne 1-2 Ju l V Neurophysiology; Genetics; Neuro-ophthalmology; 


Computers; Electro-diagnosis; Surgery. 


{ 9 8 7 Distinguished speakers from France, West Germany, 
Poland, Italy, India, UK and the USA will be presenting 
For further details please contact papers. 
the British Orthoptic Society, Tavistock House North, 
Tavistock Square, London WC1H 9HX, England. A trade exhibition will run in conjunction with 
(Tel: (1) 387 7992) the Congress. 


57 











8 $ji Ç > 
its new line of generic 
) harmaceuticals 
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| Trae assem spec i akal . 


for ophthalmic use. 


Other specialties have long recog- 
nized the economics of generic 
drugs. Now Spectra can offer 

the same savings to ophthal- 
mologists and other eye care 
professionals, plus: 


Spectra 

quality - 

all drugs are produced under 
good manufacturing 


Anesthetic 
SPS Pro-Paracaine 15.0 ml 
Anti-infective 

SPS Chlor-Amphenicol 7.5 ml 

SPS Sulfa-Cetamide 15.0 ml 
Anti-inflammatory 

SPS Dexa-Methasone 5.0 ml 

SPS Pred-Nisolone (0.125%) 5.0 ml 
SPS Pred-Nisolone (1.0%) 5.0 ml 


practices and meet the Decongestant 
highest quality standards. SPS Nap a wA w: 

lagnostic 
Spectra SPS Fluresthetic 5.0 ml 
convenience =- SPS Rose-Bengal 5.0 ml 
packaging and labeling Glaucoma 


has been carried out 
with you and your 
patients in mind. 


SPS Pilo-Carpine (1.0%) 15.0 ml 
SPS Pilo-Carpine (2.0%) 15.0 ml 
SPS Pilo-Carpine (4.0%) 15.0 ml 


Spectra Intraocular Irrigating Solutions 
service — Nutrisol 200 ml 
toll-free, direct dial Nutrisol 500 ml 
ordering means immedi- Mydriatic Cycloplegic 


SPS Atro-Pine 5.0 ml 

SPS Cyclo-Pentolate 15.0 ml 
SPS Tro-Picamide 15.0 ml 
Steroid Anti-Infective 
Combinations 

SPS Pred-Sulfa 5.0 ml 

SPS Hydro-Mycin 5.0 ml 
Non-Prescription 

SPS Extra-Tears 15.0 ml 


ate response to your needs. 
Overnight delivery to 
many locations. 


SPS N utriso 1 Gatanced Salt Solution) — 


Available in 200 and 
500 ml. bottles, 


12 to the case. 







Seg ass tae OO $ 


Wiig 
G the ee 


For more information including detailed 
descriptions, summary briefs, price and 
delivery, please write or call toll free: 


= 3 7 3 = - aS eae Fx. we ‘ot, p ‘iy | sae a i k: 1-800-225-2578 


Volume discounts 
avallable. 





= Please send information on the following: 
~~~] SPS generic ophthalmic pharmaceuticals 1-800-344-3390 
[ ] SPS Nutrisol (Balanced Salt Solution). (Mass 





| 
| 
My anticipated usage is.. U U | 
| 
| 


= pectra 














Telephone: 617-871-3391 


Address | Pharmaceutical Services, Inc. 
Hanover Business Park 
Cit State Zi 
= E | 155 Webster Street 
Telephone | Hanover, MA 02339 
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SIXTIETH ANNUAL NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 
“SURGICAL AND MEDICAL DECISION MAKING — 1987” 
SPONSORED BY THE NEW YORK EYE AND EAR INFIRMARY STAFF 
AND ALUMNI AND THE POST GRADUATE INSTITUTE 
MAY 29, 1987 — GRAND HYATT HOTEL — NEW YORK CITY 


PROGRAM CHAIRMEN 
ROBERT DELLA ROCCA, M.D. SOLOMON LIEBOWITZ, M.D. 
TOPICS 
GLAUCOMA 
“WHERE TO INTERVENE”’ 
CATARACT 


“MANAGEMENT OF SURGICAL COMPLICATIONS ’’ 
CORNEA 
“MANAGEMENT DECISIONS IN CORNEAL DISEASE’’ 
APPLICATION OF NEW TECHNOLOGY IN CLINICAL PRACTICE 
CME Credits, Category 1: 8 
Registration fee: $200.00 (Luncheons and cocktail reception included). 
Residents: $75.00 (Luncheons and cocktail reception included). 
For brochure and additional information, please write: 


Jane Stark, Conference Coordinator 
New York Eye and Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
Tel. (212) 598-1430 or 598-1313 





AMERICAN JOURNAL OF OPHTHALMOLOGY 


SUBSCRIPTION SERVICE COUPON 
Change of 


address: 
Mail to: 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
Subscription Correspondent 

here. Suite 1415 

Allow 435 Michigan Avenue 

6 weeks Chicago, IL 60611 


Paste or 
tape label 


for change o DOMESTIC O FOREIGN 
of address. O 1 yr. $40.00 O New O 1yr. $ 60.00 (U.S.) O New 
O 2 yr. $75.00 O Renewal D 2 yr. $115.00 (U.S.) O Renewal 





A Attach label from 
a Current issue in 
space provided. 
Always include label 


Name (Include Degree) 


with all inquiries and Address 
correspondence 
relating to your City State Zip 


subscription. Please check your primary professional activity: (Check one only) 


O Office-based patient care D Full-time hospital staff DO Resident 
O Other (Please Specify) 
Primary Specialty 


PAYMENT MUST ACCOMPANY ORDER 
Allow 6-8 weeks for start of new subscriptions 2/87 
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AUN Fane 


POLYS! 


® 
: 


polymyxin B-bacitracin) 


DESCRIPTION: Each gram contains: Aerosporin® (polymyxin B sulfate) 10,000 units, baci- 
tracin zinc 500 units, special white petrolatum qs. ACTIONS: Polymyxin B attacks gram-neg- 
ative bacilli, including virtually all strains of Pseudomonas aeruginosa and Hemophilus 
influenzae species. Bacitracin is active against most gram-positive bacilli and cocci, includ- 
ing hemolytic streptococci. INDICATIONS: For the treatment of superficial ocular infections 
involving the conjunctiva and/or cornea caused by organisms susceptible to polymyxin 
B sulfate or bacitracin zinc. CONTRAINDICATIONS: This product is contraindicated in 
those individuals who have shown hypersensitivity to any of its components. WARNINGS: 


Copyright 1985 Burroughs Wellcome Co. All rights reserved. 
85 POP1 





E] Broad spectrum 
antimicrobial coverage 


[J Neomycin-free 
and preservative-free 


Pe ee eee 


Ophthalmic ointments may retard corneal healing. PRECAUTIONS: As with other antibiotic 
preparations, prolonged use may result in overgrowth of nonsusceptible organisms, in- 
cluding fungi. Appropriate measures should 


if thi ; 
be taken if this occurs. DOSAGE AND kod Burroughs Wellcome Co. 


3030 Cornwallis Road 
Research Triangle Park, NC 27709 


ADMINISTRATION: Apply the ointment 

every 3 or 4 hours, depending on the sever- 

ity of the infection. HOW SUPPLIED: Tube ` Wellcome 
of 1% oz. with ophthalmic tip. 
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Scheie Eye Institute 
Postgraduate Course 


Clinical and Basic Science Review 
in Ophthalmology 


March 31-April 4, 1987 
Dunlop Auditorium 
Medical Education Building 
36th and Hamilton Walk 
Philadelphia, PA 


Sponsored by: Special Guest Faculty: 

The University of Pennsylvania David L. Guyton, M.D. 

School of Medicine Associate Professor of Ophthalmology 
Elliot B. Werner, M.D., Course Director Johns Hopkins University School 
Department of Ophthalmology & of Medicine 


Scheie Eye Institute 
For more information please contact: 


Explores the Following Topics: Nancy J. Wink, CME Program Director 
Posterior Segment and Retina School of Medicine/University of 
Strabismus and Motility Pennsylvania, Philadelphia, PA 19104-6055 
Anatomy and Oculoplastics (215) 898-8005 

Cornea and External Disease 

Neuro-Ophthalmology The University of Pennsylvania School of Medicine designates this continuing 
Embryology and Physiology rapera cater tion hialed tte sais Wee aa 
Pharmacology and Therapeutics 

Glaucoma 

Pathology 


Registration Form-Clinical and Basic Science Review in Ophthalmology 


Name oo _ = sacs sx SEO Q a Sas 
Address _ 
a u Si u Uu UI iss s= SID D 

















Telephone (  — = 


Fee: $450.00 For practicing physicians 
$250.00 For resident physicians 

















Make checks payable to: University of Pennsylvania - 
Mail registration form to: Office of Extramural Programs ES Qe 
School of Medicine SAE MOBIBU” 
University of Pennsylvania 
Philadelphia, PA 19104-6055 
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THE FIFTEENTH ANNUAL SPRING SYMPOSIUM 
OF THE 
WASHINGTON NATIONAL EYE CENTER 
AND THE 
DEPARTMENT OF OPHTHALMOLOGY 
THE WASHINGTON HOSPITAL CENTER 


“COSMETIC BLEPHAROPLASTY, BLEPHAROPTOSIS, 
LACRIMAL AND ORBITAL SURGERY” 


APRIL 10 & 11, 1987 
in the 
Washington Hospital Center, East Building 
Auditorium and Recreation Room 


COURSE DIRECTORS 
Drs. Paul T. Gavaris, Narieman A. Nik, Kevin |. Perman 


FEATURED SPEAKERS 


Melvin G. Alper, M.D. Glenn W. Jelks, M.D. 
Richard L. Anderson, M.D. David F. Kamin, M.D. 
Henry |. Baylis, M.D. Lawrence B. Katzen, M.D. 
Stephen L. Bosniak, M.D. Joel Kopelman, M.D. 
Martin Braun, Ill, M.D. Francis G. LaPiana, M.D. 
Frank H. Christensen, M.D. Clyde Litton, M.D. 

John S. Crawford, M.D. Narieman A. Nik, M.D. 
Richard M. Chavis, M.D. Michael Patipa, M.D. 
Joseph S. Flanagan, M.D. Kevin |. Perman, M.D. 
Paul T. Gavaris, M.D. Byron Smith, M.D. 
Jeffrey Hausfeld, M.D. John L. Wobig, M.D. 
Jeff Hurwitz, M.D. John G. Yassin, M.D. 


— April 2, 1987 Deadline — CME Credit Available — 


TUITION: 
$325 Physicians & Fellows $100 Residents with Letter 


VISIONS IN OPHTHALMOLOGY '87 


Sponsored by 


Scripps Memorial Hospital 
Mericos Eye Institute 


At the La Jolla Marriott 
La Jolla, California 
On Friday, March 20, 1987 
Accreditation: 6 Hours Category 1 
Registration Fee: $75.00 


Contact: 


Nomi Feldman 
Conference Coordinator 
3770 Tansy Street 
San Diego, CA 92121 


(619) 453-6222 


For further information, contact Penelope A. Helfgott, Wash- 
ington National Eye Center, Suite 6B-13, 110 Irving Street, 
N.W., Washington, D.C., 20010, (202) 54 1-6982. 


Chair The two-day seminar will address current devel- 
Robert $. Hepler, M.D opments in the fields of neuro-ophthalmology, 


Robert D. Yee. M.D. neurophysiology, neuroanatomy, and neuroradiol- 


ogy. Topics to be emphasized are carotid vascular 
disorders affecting the eye, pituitary tumors, Or- 


EIGHTEENTH 
JULES STEIN LECTURE 


Torsten Wiesel, M.D. 
Nobel Laureate 


The Rockefeller University, New York 


AND 


ANNUAL 
POSTGRADUATE SEMINAR 


Advances in Neuro-ophthalmology 


Friday, April 10—Saturday, April 11, 1987 


Century Plaza Hotel, Los Angeles 


Guest Faculty 
Timothy B. Crane, M.D., 
Libue, Hawati 


Steven Feldon, M.D., 
Dobeny Eye Institute, Los Angeles 


Grant B. Hieshima, M.D., 

University of California, San Francisco 
Lenworth N. Johnson, M.D., 

Pennsylvania State University, Hershey 
Shlomo Melmed, M.D., 

Cedars-Sinai Medical Center, Los Angeles 


Alfredo A. Sadun, M.D., 
Dobeny Eye Institute, Los Angeles 


UCLA Faculty 


Anthony C. Arnold, M.D., Ophthalmology 
Donald P Becker, M.D., Neurosurgery 


William N. Hanafee, M.D., Radiological Sciences 


Christian Herrman Jr., M.D., Neurology 
Sherwin J. Isenberg, M.D., Ophthalmology 
Howard R. Krauss, M.D., Ophthalmology 
David A. Lee, M.D., Ophthalmology 


John C. Mazziotta, M.D., Neurology 


Wesley S. Moore, M.D., Surgery 


Arthur L. Rosenbaum, M.D., Ophthalmology 


Arnold B. Scheibel, M.D., Anatomy 
Norman Shorr, M.D., Ophthalmology 
David H. Solomon, M.D., Medicine 
Gregory I. Sugimura, M.D., Ophthalmology 
David A. Suzuki, Ph.D., Ophthalmology 


bital and eye movement disorders, and diagnostic 
and interventional neuroradiology. Ample oppor- 
tunity will be provided for questions and discus- 
sion with faculty. 


A reception honoring Dr. Wiesel and course 
faculty will be held at the Jules Stein Eye Institute 
Friday evening, April 10, 1987. 


Registration Fees 
Practicing Physicians $375.00 


Residents and Technicians $190.00 
CME Category I Credit 16 Hours 


Wrennie Murphy 
Director of Academic Programs 


Jules Stein Eye Institute 


UCLA School of Medicine 
Los Angeles, California 90024 
(213) 825-4617 
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LACTOPLATE 


Lactoferrin Immunological Test System 








3. Measure ring diameters after diffusion 


1. Remove tear sample collection in a 
for 3 days at room temperature. 


filter paper disc. 2. Transfer the disc to the reagent gel, 





LACTOPLATE, the first new Simple and quick, this in-office 
approved method to clinically procedure is developed at room 
access lacrimal gland function. temperature. 





RNS RSC 
EAGLE VISION-FREEMAN 


PUNCTUM PLUG KIT 


For use in the treatment of keratitis 
sicca (dry eye), by reversible 
occlusion of the punctum 

and canaliculus. 


Patent #3 949,750, other Patents Pending. 










1. The eye is anesthetized with a topical . Punctum is carefully & slowly dilated 
anesthetic. 2. Gently grasp lower lid to expose with dilator end of instrument. 


punctum and canaliculus. 





5. Plug is removed from inserter by 
4. Introduction of punctum plug held in grasping sleeve with forceps while 6. Optional application of topical antibotic 
place by inserter end of instrument. withdrawing inserter. drops. 


Distributed EXCLUSIVELY By: EAGLE VIS ION 
6485 POPLAR AVE., MEMPHIS, TN 38119 


l-800-222-PLUG IN TN 9OI-767-3937 
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Classified Advertising 


A classified advertisement must be received two months before the month in which it is to appear. 
Copy must be double-spaced typed. Payment must accompany the order. 
Copy and payment must be submitted to 
American Journal of Ophthalmology 


AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 


Chicago, IL 60611 


Rates—Classified advertising is non-commissionable. 


Non-display advertising: Three consecutive insertions of 40 words or less, $75.00. Count each word, 
abbreviation, or initial as a word. Box numbers assigned for response at no additional charge, (Box xxx 
AJO). Responses are forwarded unopened weekly. Refunds are not available on advertisements cancelled 


after one insertion. 


Border—Display advertising: Set with ruled border around the copy. One-inch minimum. $90.00 per 
inch per insertion. Copy of more than 40 words will be considered a border advertisement. 


Replies to classified advertisement: Address replies to Box___ AJO, American Journal of Ophthalmol- 


ogy, 435 North Michigan Ave., Suite 1415, Chicago, IL 60611. 


PHYSICIAN 
Ophthalmic Clinical Research 


Merck Sharp & Dohme Research Laboratories, a leader in Phar- 
maceutical Research, is seeking a physician for the position of 
Associate Director for its clinical research group in Blue Bell, PA. 
The successful candidate will be a physician qualified in 
ophthalmology or with substantial training and experience in 
ophthalmology. Preference will be given to a candidate with 
some experience in research or drug evaluation. 


Major assignments will be directed toward planning and coor- 
dinating the clinical investigation of new Merck drugs. This will 
include the preparation of clinical plans and the protocols for 
clinical studies for Phases | to V. Interaction with preclinical and 
pharmacology groups will be essential as will interaction with 
academic investigators. The physician will, with data coordina- 
tion and statistical support, have medical responsibility for 
evaluation of the clinical data collected and for the reports of the 
study results. Clinical teaching at one of the area medical 
schools is encouraged. The position involves some travel. Atten- 
dance at key medica! meetings is expected. 


Merck offers excellent salary opportunities and a benefit pro- 
gram that includes an employee stock purchase program a tax- 
sheltered income plan, group life insurance, major medical and 
dental coverage, educational assistance, and relocation. Our 
research facilities are located in an attractive suburban 
Philadelphia area. 


Please reply in complete confidence to: John R. Taylor 


MERCK SHARP & DOHME 
RESEARCH LABORATORIES 


WEST POINT, PA 19486 
EEO/AA/VH/Employer 


MERCK & CO., INC. 






OPHTHALMOLOGY 


General/Retinal Vitreous 


NZ 
lh i) SOUTHERN CALIFORNIA 


The Southern California Permanente 
Medical Group is currently accept- 
ing applications from board eligible/ 
certified general and retinal vitreous 
trained ophthalmologists for current 
positions at our facilities throughout 
Southern California. 


Please call (818) 405-3224 for a 
Physician Application form or send 
your curriculum vitae with the names 
and addresses of three professional 
references to: 





KAISER PERMANENTE 
PERMANENTE MEDICAL GROUP 


Physician Recruitment 
Dept. 44A 
Walnut Center 
Pasadena, CA 91188 


Equal Opportunity Employer M/F/H 
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POSITIONS AVAILABLE 


GENERAL OPHTHALMOLOGIST: For Multi-specialty clinic near Atlanta. Excellent profes- 
sional and living environment. Negotiable salary with fringe benefits. Send CV to Dr. 
Reed, 800 East Doyle Street, Toccoa, Georgia 30577. 


PACIFIC NORTHWEST 


Associate desired to replace retiring but busy partner. Seeking an ophthal- 
mologist that is recently out of training. Any subspecialty interest would be 


helpful, but not necessary. This is a busy, growing, ethical practice with 
modern equipment and its own facility, less than 1 hour from Seattle. Near- 
by hospital is updating with new lasers and microscope. Startup in summer 
of '87. Send CV and picture to Box 076 AJO. 





OPHTHALMOLOGIST: Busy, established practice in desirable, growing, Eastern Pennsyl- 
vania community is seeking a board eligible or board certified ophthalmologist. Corpo- 
ee a and salary leading to partnership. Send CV and personal references, Box 

77 AJO. 










GENERAL OPHTHALMOLOGIST 


20-Physician multispecialty group in Central Pennsylvania. Completely 
equipped office with excellent surgical volume. Guaranteed salary plus 
productivity incentive. Superb benefits. Send CV to Ron Fisher, Gei- 
singer Medical Group, Lewistown, PA 17044. 
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MEDICAL OPHTHALMOLOGIST: Or associate with subspecialty interest in cornea, exter- 
nal disease or strabismus. Join established practice with fully-equipped office. Excel- 
lent financial compensation, patient appreciation and family environment in Midwest- 
ern referral community. Box 078 AJO. 


OPHTHALMOLOGIST 


Southeast Virginia. Join a busy and growing 4 physician practice with 
offices in 3 different locations. Individual should have a background in 


general ophthalmology with a subspecialty in glaucoma. Salary nego- 
tiable depending on experience and qualifications. Send CV to Medical 
& Surgical Eye Specialists, Inc., 801 Medical Tower, Norfolk, Virginia 
23507 (804) 625-4567. 





MEDICAL OPHTHALMOLOGIST/MEDICAL RETINA SPECIALIST: Full-time position with 
vitreoretinal subspecialty practice in Southeast. Ultrasound, electrophysiology, fluo- 
rescein angiography, krypton and argon laser. We can provide training if necessary. 
Salary negotiable. Send complete CV to Box 080 AJO. 


OPHTHALMOLOGIST: Wanted for very busy practice in Western Pennsylvania. New am- 
bulatory facility across from hospital. Satellite office's, growth potential. Desire board 
certified, fellowship trained physician. Full benefits and salary leading to partnership. 
Position available immediately. Box 081 AJO. 


OPHTHALMOLOGIST: Busy ophthalmologist seeking associate. Beautiful Lancaster, PA, 
with latest diagnostic/O.R. equipment. Fully automated office. Unusual opportunity for 
exciting practice and ideal family lifestyle. Subspecialty training helpful. For further 
information send C.V. and salary expectations. Box 082 AJO. 


ARIZONA: Medical ophthalmologist part-time for Phoenix/Scottsdale practice. Hours flex- 
ible in very desirable area. Box 083 AJO. 
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after the issue date for domestic and Canadian subscribers and four months after the issue 
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ə Modularity facilitates repair and expansion. 


° Four-speed chart drive allows eye movement 
recording at 0.5, 5, 10, or 25mm per second 
for optimal resolution of nystagmus waveform. 


Complete selection of Visual Electrodiagnostic 
instruments and accessories available from a 
single source. 


Name 













Institution 
Address 
City 
State Zip 
Phone 


Please: [] Have my Regional Sales Manager call. 


C] Send catalog of VEDX instruments. 
Mail to: Life-Tech, Inc. 

P.O. Box 36221 

Houston, Texas 77236-6221 





VISULAB BASI 


Cost-Effective, Easy-To-Use, Yet Flexible Instrument For ERG, OSC Potentials And Eu 



























ERG & OSC 


EOG 


NORMAL x | . | 


RETINITIS PIGMENTOSA 





Visulab Basic is a high quality visual electrodiag- 
nostic recorder which consists of a 5102 
Visulab with 5875 Visustore and 5876 Visustore 
Expander modules and a 5874PI preamplifier 
with electrode impedance meter. Visulab Basic 
is capable of performing all standard clinical 
visual electrodiagnostic tests including white 
and color electroretinography (ERG), oscillatory 
potentials (OSC), flicker ERG, electro- 
oculographic (EOG) adaptometry, and electro- 
nystagmography (ENG). 


To register the ERG, Visulab Basic first digitally 
stores the patient response then, on activation 
of PLAYBACK, charts the waveform. For EOG 
and ENG, a continuous strip chart recording is 
obtained. 


Visulab Basic may be expanded at any time 
after initial purchase, to include visual evoked 
potential and saccadic velocity test capabilities. 
To accomplish this, 5874 Multi-Test Modules 
replace the 5875 and 5876 Modules (inquire 
about trade-in policy), and a 5402A Averager is 
added. 


FOR MORE INFORMATION CONTACT: 


Life-Tech, Inc. 


P.O. BOX 36221 HOUSTON, TEXAS 77236-6221 
1-800-231-9841 IN TEXAS CALL: (713) 495-9411 


® TELEX: 791364 LIFE TECH HOU 
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Position available for General Ophthalmologist at 
| Indiana University Department of Ophthalmolo- 
‘gy. Applicants need to have completed a recog- 
| nized residency in Ophthalmology and be Board 
certified or Board eligible. Applicants should have 
a strong interest in teaching as the primary re- 
sponsibility and will oversee a large resident gen- 
eral ophthalmology clinic which has 10,000 to 
12,000 patient visits per year. Primary responsi- 
bilities will include resident instruction in patient 
care, staffing of clinic and surgical patients as well 
as administrative activities related to the clinic and 
the Department of Ophthalmology. The opportuni- 
ty to see private patients, and perform surgeries 
separate from the above activities is available 
should the applicant wish. Tenure or non-tenure 
track through the University system is available. 
Salary will be $80,000 per year plus insurance 
and other benefits. Indiana University is an equal 
opportunity employer. 


Applicants interested in this position should reply 
with a CV to Louis Cantor, M.D., c/o Indiana Uni- 
versity Medical Center, Department of Ophthal- 
mology, 702 Rotary Circle, Indianapolis, Indiana 
46223. 





PEDIATRIC OPHTHALMOLOGIST: Needed to join group of six ophthalmologists. Space 
available in new eye institute building adjacent to hospital. Send resume, references 
and photo to P.O. Box 52673, Tusla, OK 74152-0673. 


RETINA SPECIALIST: Needed to join group of six ophthalmologists. Space available in 
new eye institute building adjacent to hospital. Send resume, references and photo to 
P.O. Box 52673, Tusla, OK 74152-0673. 


VITREORETINAL SURGEON: To associate with private practice retinal group in major 
midwestern city. Send C.V. to Box 085 AJO. 


PEDIATRIC OPHTHALMOLOGIST: Join busy 3 man general Ophthalmology practice in the 
Baltimore area with strong pediatric Ophthalmology base. Salary and incentive leads to 
partnership. BC/BE. Send CV & photo in confidence to Box 088 AJO. 


RETINAL SURGEON: Excellent opportunity to associate with 2 busy ophthalmologists 
within the Baltimore area. BC/BE, salary with generous incentive leading to full associ- 
ation. Send photo & CV to Box 089 AJO. 


LOCUM TENENS: Iilinois—ticensure and insurance required. TOP $. Box 090 AJO. 





ASSOCIATE: Needed for flourishing Ophthalmology Practice in quaint New England com- 
munity. Offering guarantee plus benefits. Sub-specialty in Retina required. Excellent 
practice potential. Durham Medical Search, Inc., 6300 Transit Rd., P.O. Box 478, 
Depew, NY 14043. Call, 1-800-633-7724, (NY 1-800-367-2356). 


ILLINOIS: Need general ophthalmologist for busy practice in brand new clinic. Cataracts, 
glaucoma, strabismus, external disease. High grossing! Lovely community, excellent 
hospitals. Start ASAP. Write Box 091 AJO. 





GLAUCOMA SPECIALIST 
Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist to assume 
an established glaucoma practice with affiliated residency program. Starting sal- 
ary commensurate with experience, productivity bonus, generous fringe bene- 
fits. Send c v to: 


Richard Hesse, M.D. 
Chairman, Department of Ophthalmology 
Ochsner Clinic 
1514 Jefferson Highway, New Orleans, LA 70121 
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Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Koilarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 


PEDIATRIC OPHTHALMOLGY 


Marshfield Clinic, a multi-specialty private group practice of 250 physi- 
cians in Central Wisconsin, is seeking a Fellow trained Pediatric Oph- 
thalmologist to join its expanding 8 member Ophthalmology Depart- 
ment in a challenging medical center referral practice. The 
Department currently consists of a Retinal Surgeon, Glaucoma Spe- 
cialist, Cornea/External Disease/Oculopliastic Specialist, three Gener- 


al Ophthalmologists and two Optometrists. This is primarily a clinical 
position but opportunities for teaching and research also exist. Please 
send curriculum vitae to: 


John P. Folz, Director 
Patient Services 
Marshfield Clinic 

Marshfield, WI 54449 


or call collect at (715) 387-5181. 





OCULOPLASTIC SURGEON: To join growing oculoplastic practice in inland industrial city. 
No general ophthalmology. Excellent opportunity for individual willing to expand prac- 
tice. Salary, benefits, leading to partnership. Send C.V. in confidence to: Box 069 AJO. 


POSITIONS WANTED 


OCULOPLASTIC SURGEON AVAILABLE: Current fellow at prestigious institution seeks 
opportunity with ophthalmic group. To build consultative oculoplastics practice with 
possible academic association. Available after 7/1/87. Please reply to Box 079 AJO. 


OPTOMETRIST: 1986 graduates with one year residency in hospital-based optometry 
seeks to join an ophthalmology practice. Experience with fluorescein angiography di- 
agnosis and treatment of anterior segment pathology and glaucoma. Box 086 AJO. 


MEDICAL OPHTHALMOLOGIST: Experienced, hard-working, personable, seeking posi- 
tion. All areas considered. Prefer greater Chicago area including Wisconsin and Indi- 
ana Rav nR7 AIM 
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PRACTICES FOR SALE 


MICHIGAN PRACTICE FOR SALE: Two-office unopposed solo practice in south central 
college town. Grossing $50,000 monthly. Excellent patient load. Great referrals. Bank 
financing available. PROFESSIONAL PRACTICE SALES, INC., 27208 Southfield Road, 
Lathrup Village, Michigan 48076 (313) 569-7336. 





Howarp UNIVERSITY COLLEGE OF MEDICINE 
Division of Ophthalmology 
and 


St. Croix Hospital 








present 


AN UPDATE ON 
GLAUCOMA 


March 13-14, 1987 
St. Croix, U.S. Virgin Islands 






EQUIPMENT FOR SALE 


ENTERING PRACTICE?: Complete lane, perfect condition, used 3 years, purchased new. 
Inexpensive: Leaving for academic position. Residents starting practice send for com- 
plete equipment list now. Purchaser of entire lane gets extra-low price. Box 084 AJO. 












Faculty Includes: 


Anthea Connell, G.C.M., M.B., Ch.B., D.O. —Barbados 
Douglas Gaasterland, M.D.— Washington, D.C. 
Kevin Greenich, M.D.—New York, N.Y. 

Carl Kupfer, M.D.—Bethesda, MD 

John Merritt, M.D.—Durham, N.C. 
Thomas Richardson, M.D.— Boston, MA 
Hugh Vaughn, M.B.B.S.— Jamaica 
David Worthen, M.D.- Washington, D.C. 


For information, write: 
Valencia Stringfellow 
Howard University Hospital Division of Ophthalmology 


2041 Georgia Avenue, N.W. 
Washington, D.C. 20060 


(202) 745-1257 


SERVICES 


OPHTHALMOLOGY RECRUITING: Interview Ophthalmology Search specializes in recruit- 
ing Ophthalmologists, Ophthalmic Technicians, O.R. Nurses, Photographers, etc. Na- 
tionwide service. Contact Olive Levit, VP, (713) 864-9898. Interview Ophthalmology 
Search 2525 North Loop West #304, Houston, TX 77008. 













MISCELLANEOUS 


CONFERENCE: Announcing National ''NFormation'' Telecomputer conference for dis- 
cussing and providing answers about OPTIC PATHOLOGY GLIOMAS: continuous from 
12/1/86 through 3/1/87. For FREE participation use your computer/modem to log on at 
713/558-9908 (or for voice information call 713/558-9907). 








FELLOWSHIPS 


RETINA FELLOWSHIP: Available July 1, 1987: Two years. Apply to: Program Director, 
Department of Ophthalmology, Texas Tech University Health Sciences Center, Lub- 
bock, Texas 79430. Provide a curriculum vitae, three references, and statement of 
career goals. 
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Post-Residency fellowship in the clinical and pathophysiological as- 
pect of retinal vascular disease and aging, with experience in laser and 
vitreoretinal surgery is offered at the Boston VA and Tufts New England 


Medical Centers for 1-2 years, beginning July 1987. Financial support 
is available, must have or be eligible for Massachusetts license. Write 
to Moshe Lahav, M.D., Associate Professor of Ophthalmology, Tufts 
New England Medical Center, Boston, MA 02111. 






ONE YEAR FELLOWSHIP: Available for Phacoemulsification/Intraocular Lens/Anterior 
Segment. Position available July 1987. John H. Sheets, M.D., Odessa, Tx. Please 
contact Caroyin Sears, P.O. Box 7016, Odessa, Tx. 79760 (915) 367-7241. 







OCULOPLASTIC FELLOWSHIPS: international Oculoplastic Society. Designed for experi- 
enced ophthalmic surgeon with funding, assisting, patient care, emergency surgery f 
and locum tenens. Apply: Ms. A. Burnett, c/o Pierre Guibor, M.D., 1.0.S., 630 Park ` 
Ave., NYC, NY 10021 or call (800) 223-4500, (212) 734-1010. 
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RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Koiser- 
Permanente Medical Care Program at 
the foot of the Rocky Mountains in 
Denver. 170+ multispecialty physi- 
cian group with seven general oph- 
thalmologists will provide interesting 
vitreo-retinal practice. Well equipped 
office. Generous benefits including 
professional liability insurance. Salary 
competitive. 


For additional 
contact: 


information, please 


Toby Cole, M.D. 

Executive Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(909) 861-3262 
EOE 














FELLOWSHIP IN 
GLAUCOMA 


With Anterior 
Segment Surgery 


Beth Israel Medical Center and The 
Mount Sinai School of Medicine 
offer a one-year Fellowship starting 
July 1, 1987. Reply to: Maurice H. 
Luntz, M.D., Director, Department 
of Ophthalmology, 


BETH ISRAEL MEDIGAL GENTER 
ist Avenue at 16th Street 
New York, N.Y. 10003, U.S.A. 





An Equal Opportunity Employer 
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Two ways to lower the cost of glaucoma therapy: 


Pilocar® alone 
(pilocarpine HCI) 


By itself Pilocar® is one 
of the most economical 
glaucoma therapies avail- 
able. In fact, a Pilocar® 
Twin-Pack prescription 
saves your patients more 
than any other brand name 
pilocarpine — even some 
generics. And Pilocar® 
has the quality assurance 
| ali behind 
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-Pilocar® 


concomitantly. 


Pilocar® adds much 

less expense to already 
expensive beta-blocker 
therapy. Compare Pilocar® 
to other concomitant ther- 
apies that cost up to five 
times as much. Pilocar® 
provides your patients with — 
an effective concomitant 









Dont let the 


miotic side effects `- 

of pilocarpine interrupt 
her working day, 
Prescribe Propine- 


the drug of choice for 
concomitant therapy 


with beta-blockers. 


PROPI, 


(dipivefrin HCl) 0.1% 


ae ophthalmic solution 


AIRSAN" 


Allergan Pharmaceuticals, Inc. 3 
an ine, CA 92713 
© 1986 Allergan Pharmaceuticals, Inc. 
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Pr e° % pilocarpine thee were no dratistically signifi- ' “dipiy n HCI. T are, however, no SS bid 
mt lipiv HCi) 0. qi sterile ophthalmic sol PA -cant differences | in the taqe of IOP levels for ` well-controlled studies in pregnant women. Because ` 
-INDICATIONS e (dipivefrin HCI) is ie wo medic e does not produce miosis animal reproduction studies are not always predictive 
-cated as initial eee -thc control of intraocular ` or accommodati’ 1 cholinergic agents are of human response, this drug should be used during 
Pressure in  chranie Penang glaucoma. Patients k to pro du: ce. a if lurred vision and night blind- pregnancy only if clearly needed. Nursing Mothers. 
| to other antigiaucoma (Sony ness often associated with miotic agents are not It is not known whether this drug is excreted in 
ro ` controlled pr t with Propin therapy. ye wR cataracts human milk. Because many drugs are excreted in human 
ne r 2 inability to see aT CON lenticular cities milk, caution should be exercised when Propine is 
icant intraocu pa re ET constricted pup TRAINDICA- istered to a nursing woman. Usage in Children. 
lowering effect. Patients using Propine twice daily in- "IONS: Propine should Eon ; Clinical studies for safety and efficacy in children 
studies with mean durations of 76-146 days ex = with narrow angles si 5 w dilatio fi e p ay have not been done. Animal Studies. Rabbit studies 
eee reductions from a z - pre-dispose the patient to an attack of angle ir re indicated a dose-related incidence of meibomian gland 
eutic response to Tonor ee daily is some- _ na. This pro contvaindi red in patient: come cysts following topical administration of both 
' twice dally Controlled who are hypersensitive to any of its components. hk and epinephrine. ADVERSE 
rences in a TIO. S S hakic Pat cular R NS: Cardiovascular Effects. Tachycar- 
een shown to occur ki dia, arrhythmias and hypertension tere been reported 
with ocular administration of epinephrine. Local 
i Effects. The most frequent side effects reported with 5 
ea 5 8 ancy Catego: wee Propine alone were injection at 6.5% and burning and 
those be rh ep | nce wile 555 Studi bern perf mec i laily singing at 6% of patient eye visits. Epinephrine therapy 
keleranee, Therapeutic eyi yine twice al P to I myx i can lead to adrenochrome deposits in the conjunctiva 
daily therapy is i 2% ° 4 times > r; studies : ae. eric and cornea. 
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